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Abstract: 
Almost all parts of medicinal plant Cydonia oblonga Mill., known as “Quince” belonging to Rosaceae family, such 
as seeds, buds, leaves, fruit and peel are used to prevent or treat several ailments such as cancer, diabetes, hepatitis, 
ulcer, respiratory, and urinary infections, etc. It is rich in useful secondary metabolites such as phenolics, pectin, 
steroids, flavonoids, terpenoids, tannins, sugars, organic acids, glycosides and essential oils with a wide range of 
pharmacological activities like cardiovascular, hypoglycemic, nephro, hepato and UV-protective, aphrodisiac, 
antioxidant, anti-allergic, anti-atherosclerotic, antimicrobial, antibacterial, antifungal, antihypertensive, 
hypolipidemic, diuretic, antidiarrheal, antidepressant, antispasmodic, and anti-inflammatory effects. It is used as a 
single drug or as an ingredient in various formulations such as syrup, extract, confection, semisolid preparations 
and pill. This review focuses on detailed investigations of pharmacological and phytomedicinal attributes of the 
plant, from past to present, which are reported in Books and Scientific Journals. 
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INTRODUCTION: 
Plants are not only a dietary source for both human beings 
and animals but also safe herbal medicines. Whereas 
enormous number of plants possess medicinal effects, 
herbal medicines have been traditionally used to treat 
various ailments in Islamic, Iranian, Mesopotamia, Unani, 
Chinese, and Indian Ayurveda systems of therapies [1] [2] 
[3] [4] [5]. For instance, in traditional Indian folk 
medicines, more than 25,000 plant based drug formulations 
have been reported [6]. World Health Organization has also 
scheduled over 21,000 plant species used around the world 
for therapeutic and medicinal purposes [7]. Nowadays, 
tendency to herbal medicines for treatment of different 
diseases is growing rapidly and this curing experience of 
plants can be supported by many scientific evidences [8] 
[9] [10] [11] [12]. In response to new challenges in health 
care, researchers are also trying to isolate active 
phytochemicals from plants [10] [13]. During the recent 
years, a modest number of studies have investigated the 
efficacy of traditional herbal medicines using modern 
methodology and favorable outcomes have been achieved 
raising the possibility for the revival of herbal remedies 
[14]. 
 
Cydonia oblonga Miller, known as Quince, a plant of 
family Rosaceae is conventionally popular for its 
medicinal, nutritional, and ornamental uses [15] [16] [17] 
[18]. Table I summarizes general specifications of this 
plant. The major parts of this plant which have been used 
medicinally are leaves, fruit and seeds and its efficacy has 
been tested in several experimental or clinical studies so 
that, no significant side effect or contra indication related to 
consumption of products of Quince has been reported so 
far. A brief review of medical literature revealed that 
preparations from different parts of Quince act like 
stimulant for heart and brain and have some positive effects 
in the medical treatment of various conditions, including 
cardiovascular diseases and cancer, cough, bronchitis, 
bronchial asthma, nausea, fever, diarrhea, stomachache, 
cystitis, constipation, hemorrhoids, diabetes, vomit and 
hypertension [19] [20] [21] [22] [23]. Moreover, several 
studies have been conducted to evaluate antioxidant and 
anti-proliferative properties of Quince. The plant also 
contains an enzyme, phenol peroxidase, which decolorizes 
carcinogenic aromatic dyes in industrial waste water [24] 
[25]. In this review, after mentioning Geographical and 
Historical Background and uses in Islamic Comments and 
Iranian Traditional Medicine, available references dealing 
with the biological activities of Quince plant have been 
reviewed and the pharmacological importance of it, has 
been highlighted. 
 
Table I: General Specifications of Cydonia oblonga Mill. (Quince). 
 
Synonyms 
[26] 
Cydonia oblonga Mill., Cydonia vulgaris Pers., Cydonia maliformis Mill., Cydonia lusitanica Mill., Pyrus 
cydonia L., Cydonia cydonia var. lusitanica (Mill.) Pers., Cydonia oblonga f. lusitanica (Mill.) Rehder, 
Cydonia vulgaris var. lusitanica (Mill.) DC. 
Names in 
Different 
Languages 
[27] [19] [28] 
[29] 
Arabic: Sefarjal; Azari: Heyva; Chinese: Wen po; English: Quince; French: Cognassier, Coing, Coigner; 
German: Quitte, Quittenbaum; Greek: Strythion; Hindi: Bihi; Italian: Cotogno, Melo Cotogno, Pero 
Cotogno; Persian: Beh; Portuguese: Marmelo, Marmeleiro; Russian: Ajva; Spanish: Membrillero, 
Membrillo; Swedish: Kvitten; Turkish: Ayva. 
Classification 
[27] [30] [19] 
Kingdom: Plantae; Subkingdom: Tracheobionta; Superdivision: Spermatophyta; Division: 
Magnoliophyta; Class: Magnoliopsida; Subclass: Rosidae; Order: Rosales; Family: Rosaceae; Subfamily: 
Maloideae, Spiraeoideae, Amygdaloideae; Tribe: Pyreae, Maleae; Subtribe: Pyrinae, Malinae; Genus: 
Monotypic, Cydonia Mill.; Species: Cydonia oblonga Mill. 
Varieties 
[31] [32] 
Pyriformis (Pear-Shaped); Maliformis (Apple-Shaped); 
Lusitanica (Lusitanian or Portugal Quince with Broader Leaves and Larger Fruits). 
The apple-shaped fruits have harder flesh with more astringent taste as compared to pear-shaped. 
Main 
Constituents 
[33] [34] [35] 
[36] [37] [18] 
[23] [38] [39] 
[40] [24] [25] 
[41] [42] [43] 
Plant: Essential Oils, Phenolic Compounds, Acids, Tannins, Tetracyclic Sesterterpenes, Ionone Glycosides, 
Pectin, Quercetin and Kaempferol Heterosides, including: 
Seeds: Sterols, Triterpenes, Tannins, Phenolics, Organic Acids, Amino Acids. 
Leaves: Aromatic Aldehyde, Fatty Acid, Phenolics, Oxygenated Monoterpene, Sesquiterpene Hydrocarbon. 
Fruits: Water, Vitamin A, B, C, Protein, Phenolics, Sugars, Pectin, Acids, Carbohydrates, Lipids, Fibre and 
Minerals (N, Na, K, Ca, Mg, P, Fe, Cu, Zn and Mn). 
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Geographical 
Distribution and 
Production 
[27] [44] [45] 
[46] 
The Center of Origin: Western Asia and Caucasian Region (Iran, Turkey, Armenia, Azerbaijan, 
Southwestern Russia, Turkmenistan, Western and Eastern Ante-Caucasus, Daghestan, Eastern and Southern 
Transcaucasia, Talysh). Now: Worldwide. 
Important World Producers: Turkey (25%), and China, Iran, Argentina, and Morocco (each produce less 
than 10%). 
Description 
[46] [19] [31] 
[20] [47] [28] 
[45] [48] 
It is the sole member of genus Cydonia, a multi-stemmed spineless shrub or small tree with tomentose buds, 
petioles, leaves, and fruit. It is grown and cultivated in grounds or gardens under warm temperature and grows 
up to 8 m in height and 5 m width. The bark is smooth and brown approaching to black. The young branches 
are covered with pale greyish wool, flowers are pink or white, squat fat fruits are bright yellowish and shape 
ranges from round to pear-like, usually pear-shaped. The fruit is a fragrant, astringent taste pome with large 
numbers of plano-convex seeds arranged in two vertical rows, acquiring 7–12 cm length, 6-9 cm diameter, 
with pleasant flavor and aroma. Leaves are ovate to oblong, dusky green above and whitish underneath, about 
5 cm across and 6-11 cm long. The solitary white flowers are 4-5 cm across, have 5 petals, 20 or more 
stamens, 5 styles, an inferior ovary with many ovules and are borne on current season of growth. Bloom time 
overlaps with that of apples, usually at the beginning of April to mid-April in the central latitudes of the 
Northern Hemisphere. 
 
Geographical and Historical Background 
The name of the Cydonia genus is derived from the name 
of a region Kydonia in the northwestern Coast of Crete 
Greece, where this tree has been cultivated since the 
ancient times. In older Greek ritual these fruits were offered 
in wedding as they symbolized fertility [49]. 
Geographically, In Italy, Quince leaves have been utilized 
in folk medicine for the cure of diverse skin as well as 
cardiovascular diseases. However, in Portugal, decoctions 
or infusions of leaves are consumed in traditional medicine 
due to their antitussive antipyretic, antidiarrheal, and 
sedative properties [18] [50]. In Iran as well as other areas 
of the Middle East, the dried up pits of the fruit are used to 
cure cough and sore throat. The fruit pits are immersed in 
water and the viscous product is then drunk like cough 
medicine. It is considered safe for children, as it is alcohol 
free. In Afghanistan the Quince seeds are boiled and 
consumed for curing pneumonia. In Chinese medicine, the 
stem bark is used as astringent for ulcers, and the fruits are 
utilized for their carminative, peptic, antivinous, and 
astringent qualities. A prominent formulation, Gencydo® 
containing aqueous Quince extracts and lemon juice has 
been used for treatment of allergic rhinitis and asthma in 
Europe [51] [52]. Quince-made paste is much admired in 
European countries, mostly in Spain as well as in parts of 
Latin America. This saccharine, sweet-smelling, akin to 
jelly confection is cut into pieces and frequently serves up 
along a spicy cheese. Quince is used in several salty and 
sweet dishes, and is recurrently cooked with lamb in 
Armenia [53]. In different areas of France, especially 
Angers, it was utilized as pear rootstock before 1500 years. 
The French people were growing Quince plants from the 
healthy cuttings and layering in stool beds by the early 
1600s. France supplies major rootstocks to entire world 
[36]. 
 
Traditionally different parts of plants such as roots, flowers, 
fruits, leaves, and seeds have been used frequently to get 
rid of various complications because of their secondary 
metabolites such as tannins, terpenoids, alkaloids, etc. [54] 
[55]. About Cydonia oblonga Mill., the fruits were 
traditionally used as astringent, antiseptic, hepatoprotective, 
cicatrising, anti-inflammatory; for treatment of diarrhoea, 
dysentery, hepatic disorders, leucorrhoea, haemoptysis, 
uterine haemorrhages, and wounds. The quite ripe raw 
fruits were good for those who spit blood or are troubled 
with hemorrhage. The juice of raw Quinces has been 
sovereign remedy for the swollen spleen, dropsy and the 
difficulty of taking breath. The seeds were traditionally 
used as demulcent, astringent and emollient for the 
treatment of gastro intestinal (GI) disorders such as gum 
problems, canker sores, intestinal colic, dysentery, 
constipation, diarrhea, and respiratory tract disorders 
including asthma, bronchitis, sore throat, rhinitis and 
cough. The seed mucilage has also been used for healing 
dermal wounds. Traditionally, the leaves were used as 
astringent and antiseptic and leaf decoction has been used 
to cure nervousness, dysuria, insomnia, cough, cold 
abdominal cramps, diarrhea, fever, and hyperglycemia. The 
fresh or dried flowers were effective for inflamed eyes. The 
roots were used as charmed against Scrofula. Quince 
extracts have been conventionally utilized as dietary 
supplements in addition to medical treatment for 
inflammatory diseases and infections [12] [28] [56] [57] 
[31] [58] [56] [59] [60]. 
 
Uses in Islamic Comments and Iranian 
Traditional Medicine (ITM) 
Regarding Quince, there are different narrations from Islam 
Prophet Muhammad: “Eat Quince because it purifies the 
heart, it's very good for lungs and clean them”; “Eat Quince 
to refresh your soul”; “Feed your pregnant women on 
Quince, it cures the diseases of the heart and makes the 
babies beautiful.”; “Anyone who breaks his fast with 
Quince for three days, his mind will be opened; his 
patience and knowledge will expand, and will be safe from 
tricks and deceptions of the devil” [61]; “Quince gives 
relaxation to heart, generosity to miser, and braveness to 
coward” [62]; “Eat Quince, because it strengthens the mind 
and weak heart, cleans the stomach, improves the courage, 
makes the coward brave, relieves the heaviness from chest, 
and makes the baby beautiful” [63] [64].  The effects of 
eating Quince, as stated by Imam Ali, are as follows: (a) 
Strengthens weak heart, (b) Causes increase in weight, (c) 
Cleans the stomach, (d) Increases reason, and (e) Makes a 
man courageous. Imam Baghir also said: “Quince relieves 
the grief of stricken”. According to Imam Sadiq: “A 
pregnant woman should eat Quince to improve complexion 
and beauty of baby and it may smell good”; “Whosoever 
would have a Quince as the first thing in the morning, God 
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will bless his tongue with wisdom for a period of forty 
days”; “Quince makes sorrow depart from the sad people in 
the same way as one's hand cleans one's sweat”. Also, 
Imam Reza said: “Eating Quince treats eye darkness and 
strengthens your mind” [65] [61] [66]. 
 
Moreover, Iranian traditional medical practitioners have 
described several properties of Quince. In Iranian 
Traditional Medicinal Books such as “Makhzan-al-Advia” 
and “Tuhfat-al-mu’minin”, it is mentioned about Quince 
that: Sweet ones are refresher, diuretic, tonic for hearts, 
minds and stomach, meanwile increasing joy of soul. Sour 
ones are stronger than the sweet ones in strengthening the 
warm stomach, its high consumption is laxatives and its 
extract is beneficial to relieve hangover, puke, thirst, 
strengthen the stomach and urination. Meles ones’ 
properties are close to the two other ones. Smelling all 
kinds of Quince is refresher, strengthener of soul’s 
strengths and terminative of nausea. Eating especially 
sweet ones is useful for recreation, eliminating obsession, 
headache, nasal discharge and strengthening the liver, 
stomach and its mouth, fixing their weaknesses, stimulating 
appetite, preserving the fetus from abortion, eliminating 
halitosis, preventing vapors to reach the brain and heart, 
drunken state, nausea, puke, boredom, suffocation, 
jaundice, materials’ flux into stomach, diarrhea, 
inflammation and pain at the mouth of the stomach [67] 
[68]. Moreover, Ibn Sina said in “The Canon of Medicine”: 
baked Quince is more useful. Quince and its flowers and oil 
are astringent. Quince is nourishing organs and prevents the 
flow of materials and excreta to the viscera. It is benefical 
for hangover and puke, and relieves thirst. Drinking its 
syrup strengthens the stomach, prevents the flow of excreta 
into it, strengthens fallen appetite and eliminates nausea 
and vomit [4]. It has also relaxing effects so that, drinking a 
teaspoon of brewed leaf of Quince with honey or blooms of 
bitter Orange in the morning, treats anger. Moreover, 
drinking 30 mg/l brewed blooms of both Quince and bitter 
Orange is a good sedative [62]. In the other reference 
Books including “Eksir-e Azam”, “Qarabadin-e Kabir” and 
“Qarabadin-e Salehi”, such the terms has also reported [69] 
[70] [71]. 
 
Pharmacological Effects 
The several pharmacological effects of Quince's different 
parts which are summarized as below have been described 
in the next sections: 
 
Fruit: Pomes of Quince have hard acidic flesh with high 
flavor, and raw fruits are not agreeably eatable due to its 
stiffness, acrimony and astringent properties. Therefore, 
they are widely used in food industry in the form of jam 
“marmalade”, jelly, preserves, supplement to main dishes 
and for flavoring pies, as a source of pectin that protects 
colonal damage in irritable bowel syndrome (IBD) and 
peptic ulcer [19] [72] [20] [73]. Quince fruit is recognized 
as a good, cheap and important dietary source of health-
promoting compounds such as phenolics, due to its 
biologically active constituents which are characterized by 
their antioxidant, anti-carcinogenic, antimicrobial, anti-
inflammatory, anti-allergic, anti-ulcerative and 
hypoglycemic properties [28] [43] [42]. It has protective 
effect against oxidative hemolysis of human erythrocytes 
[74]. 
 
Seeds: Seeds of the plant are traditionally utilized for the 
treatment of diarrhea, cough, dysentery, sore throat, 
constipation, bronchitis, intestinal colic and constipation 
[58] [56]. Quince seeds contain sterols, triterpenes, and 
tannins as active phytochemicals that account for its 
antidiarrheal activity [40]. The presence of different 
phenolics, organic acids, and amino acids has also been 
described in Quince seeds [41]. Quince seed mucilage has a 
wound healing activity too [75]. 
 
Leaves: Quince leaf extract has been found effective 
against diabetes, cancer, and hemolysis [76] [77] [78] [79]. 
Quince leaves have been used, after decoction or infusion, 
in folk medicine for their sedative, antipyretic, antidiarrheic 
and antitussive properties and for the treatment of various 
skin diseases [18]. Anticancer characteristics of the Quince 
leaf have been reported in recent investigations [38] [78]. 
Quince leaves have reducing capacity and 2, 2-diphenyl-1-
picrylhydrazyl (DDPH) radical scavenging activity [80]. It 
has been suggested that leaves from Quince can be used as 
an immense natural and inexpensive source of bioactive 
compounds with major antioxidative properties along with 
other mechanisms of action. By modulating various 
cardiovascular risk factors such as atherosclerosis, 
smoking, endothelial dysfunction, hypertension, diabetes 
and hyperhomocysteinaemia, Quince leaf extract may have 
relevance in the prevention and treatment of different 
pathological states of ischemic, inflammatory and 
hypertrophic heart disease [81]. 
 
Antidiabetic Effects 
An experiment conducted by Koutba and Morsy (2012) 
showed that the extract of the unripe fruit of Quince has a 
number of biological active components including sorbitol, 
quinic acid, pvinylphenol and cyclopropanecarboxylic acid. 
The last two components might be implicated in alpha 
amylase inhibition and in turn have hypoglycemic effect 
[82]. Aslan et al. (2010) studied the antidiabetic effect of 
Quince leaves hydro-ethanolic extract along with three 
herbal remedies used in Turkish traditional medicine on 
normal and streptozotocin induced diabetic rats. There was 
no significant effect on normal rats after intake of 2 g/kg 
glucose. However, a considerable reduction in the blood 
glucose levels of diabetic rats was observed at a time period 
of 0 to 3 h. The beneficial effect of the extract (250 or 500 
mg/kg dried extract) was the same as a standard 
antidiabetic drug (tolbutamide, 100 mg/kg) and there was 
no significant difference between glucose levels of the 
extract and tolbutamide treated rats. The antioxidant 
activity of the Quince extract was evaluated by glutathione 
(GSH) and thiobarbituric acid reactive substance (TBARS) 
contents of kidney, liver and heart of diabetic rats. As a 
result, there was no significant decrease in GSH contents of 
diabetic and non-diabetic rats, while significant decreases 
were observed in TBARS of heart tissue of diabetic rats 
when compared with diabetic control group. The low dose 
oral administration of Quince extract (250 mg/kg) revealed 
a slight and non-significant decrease on kidney TBARS, 
whereas the higher dose (500 mg/kg) showed significant 
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decrease in TBARS content of kidney (p < 0.01) and blood 
glucose level (33.8%) in streptozotocin induced diabetic 
rats after 5 days. Accordingly, long term use of Quince is 
recommended in type II diabetic patients to protect against 
the complications of diabetes mellitus [77]. In another 
study, Quince fruit aqueous extract was evaluated for its 
potential to overcome complications associated with 
diabetes. The extract at once daily dose of 80, 160 and 240 
mg/kg body weight for 6 weeks was orally administered to 
male Sprague–Dawley rats in which diabetes was induced 
by single intraperitoneal dose of streptozotocin (60 mg/kg) 
dissolved in citrate buffer (1 mL, pH 4.5). The results 
clearly demonstrated that Quince fruit extract successfully 
reduced total cholesterol level, serum triglycerides, ALT, 
AST ALP, HDL, LDL, urea, and creatinine [83].  
 
Antioxidant and Anti-hemolytic Effects 
Currently, it has been established that different ailments 
such as Parkinson’s disease, Alzheimer’s, cancer, 
arteriosclerosis, diabetes, and arthritis are associated with 
generation of free radicals that cause hemolysis [84]. In this 
regard, Rahimi et al. (2010) reported that the phenolic 
composition of Quince has the strongest antioxidant effects 
among its other extracts and provides clear evidence of its 
medicinal importance [85]. 
 
Silva et al. (2004) carried out qualitative and quantitative 
analysis of Quince fruit collected from different regions of 
Portugal and evaluated their antioxidant potential using 
DPPH assay. The antioxidant activity of Quince fruit seed, 
peel, pulp and jam methanolic extracts were fractionated 
into a phenolic and organic acid fractions and analyzed by 
high-performance liquid chromatography/diode array 
detection and HPLC/UV. Antiradical activities of the 
extracts and fractions were evaluated by a micro-assay 
using 1,1'-diphenyl-2-picrylhydrazyl. It was observed that 
the phenolic fractions possessed stronger antioxidant and 
free radical scavenging activity than the organic acid 
fractions and the whole methanolic extracts, while the 
organic acid extracts were the weakest in terms of 
antiradical activity of Quince fruit and jam. The evaluation 
of the antioxidant activity of methanolic extracts showed 
that peel extract exerted the highest antioxidant capacity. 
The IC50 values of Quince peel, pulp, and jam extracts were 
correlated with the caffeoylquinic acids content. Among the 
phenolic fractions, the seed extract was the one that 
exhibited the strongest antioxidant activity [86]. 
 
Similarly, in another study, Magalhaes et al. (2009) 
isolated phenolics of methanolic extract of Quince fruit 
seed, peel, and pulp using HPLC/UV and evaluated their 
free radical scavenging abilities using 2,2’-diphenyl-1-
picrylhydrazyl (DPPH) assay to show the antioxidant 
activities of extracts specially for preventing oxidative 
hemolysis of human erythrocytes induced by 2,2-azobis (2-
amidinopropane)-dihydrochloride (AAPH). There was a lag 
time of 2 h, due to endogenous antioxidants of 
erythrocytes. The IC50 values of peel and pulp extracts were 
695 and 652 mg/ml, respectively, which were observed 
after 3 h of incubation. The group used radical scavenging 
activities of ascorbic acid and 5-O-caffeoylquinic acid as 
reference compounds. The EC50 values for seed, peel and 
pulp were 12.2, 0.8 and 0.6 mg/ml of methanolic extract, 
respectively [74]. The EC50 value of seed extract in this 
study was higher than that of a previous work (2 μg/ml) in 
[87]. This observation could be due to natural variability, 
maturity stage of the fruits and edapho-climatic conditions 
[19]. The EC50 values of free radical scavenging activities 
of ascorbic acid and 5-O-caffeoylquinic acid were 8.1 and 
15.1 μg/ml, respectively. Considering the total 
caffeoylquinic acid contents of the extracts, that is, 0.8, 2.6 
and 1.5 μg/ml, for seed, peel and pulp, respectively. Peel 
and pulp extracts showed similar DPPH free radical 
scavenging activities (EC50 of 0.8 and 0.6 mg/ml, 
respectively), while seed extract presented much lower 
antioxidant potential (EC50 of 12.2 mg/ml). So, under the 
oxidative action of AAPH, pulp and peel extracts showed 
significant antioxidant ability and protection of the 
erythrocyte membrane from hemolysis greater than seed 
extract, in a time- and concentration-dependent manner. 
The antiradical activities of the extracts were much higher 
than standard antioxidants, possibly due to additive and 
synergistic effects of pheytochemicals. The total 
caffeoylquinic acid contents of the extracts were correlated 
(r = 0.989) with the antioxidant activities. The correlation 
coefficient of total phenolic compounds with the 
antioxidant activity was 0.913 which supports the previous 
hypothesis in [41] dealing with the more responsibilities of 
caffeic acid derivatives for antioxidant activity of Quince 
fruit [74]. 
 
Papp et al. (2013) compared phenolic profile and 
antioxidant potential of Quince peel and fruit of 12 
different cultivars and inferred that fruit is a rich source of 
phenolics with strong antioxidant activity. The cultivars 
such as “Champion”, “De Husi”, and “Konstantina polyi” 
were found best for scavenging free radicals. The analysis 
of phenolic contents of aqueous alcoholic extracts using 
Folin–Ciocalteu reagent depicted appreciable amounts of 
phenolics (8.55 mg GAE/g FW) in fruit [88]. Similarly, 
antioxidant potential of Tunisian Quince fruit peel and pulp 
predicted that peel has higher radical scavenging activity 
than pulp. The radical scavenging potential of the extracts 
was determined and compared with that of synthetic 
antioxidants. The stronger properties corresponded to those 
obtained from peel material with a 70-80% inhibitory effect 
on DPPH radicals [42]. Alesiani et al. (2010) tested the 
DPPH radical-scavenging capacity, superoxide radical-
scavenging activity, and total antioxidant capacity of 59 
isolated phytochemicals from Quince peels. The most 
active antioxidants were quercetin and quercetin 3-O-
rutinoside [89]. 
 
Costa et al. (2009) evaluated the antioxidant and anti-
hemolytic potential of Quince leaf methanolic extract using 
three different assays (Folin-Ciocalteu reducing capacity; 
the ability to quench the stable free radical 2,2'-diphenyl-1-
picrylhydrazyl (DPPH); and the ability to inhibit the 2,2′-
azobis (2-amidinopropane) dihydrochloride (AAPH)-
induced oxidative hemolysis of human erythrocytes) and 
compared the results with those of green tea extract [76]. In 
this study, phenolic profile of Quince leaf was evaluated 
using HPLC/UV showing 5-O-caffeoylquinic acid as its 
major component. The results of Folin-Ciocalteu test on the 
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reducing capacity of methanolic extracts of 12 Quince leaf 
samples collected from different places in northern and 
central parts of Portugal in June and October of 2008 with 
the mean value of 227.8 ± 34.9 g of 5-O-caffeoylquinic 
acid/kg dry leaf which was more than that of green tea with 
the mean value of 112.5 ± 1.5 g of 5-O-caffeoyl Quince 
acid/kg dry leaf. So, major phenolic compound 5-O-
caffeoylquinic acid in Quince leaf extract caused 
significantly higher reducing power than green tea and 
leads it to act as defensive or therapeutic agent against 
radicals. In the second set of experiments, DPPH free 
radical scavenging activity of Quince leaf and green tea 
methanolic extracts were investigated and the EC50 mean 
value of 21.6 ± 3.5 and 12.7 ± 0.1 µg/ml were found, 
respectively. The difference was statistically significant 
(p<0.005) revealing that the leaf extract of Quince 
exhibited comparable ability to  
 
reduce DPPH free radicals with that of green tea with half 
maximal effective concentrations. Considering high 
phenolic content of Quince leaf in comparison with peel, 
pulp and seed, more antioxidant activity of leaf (EC50 of 
21.6 μg/ml) is expected in which the EC50 values were 600, 
1700 and 2000 μg/ml, respectively for peel, pulp and seed. 
Anti-hemolytic activity of Quince leaf was also compared 
with that of green tea. Both methanolic extracts 
significantly protected the erythrocytes from hemolysis 
induced by AAPH as dose dependant manner after a lag 
time of 2 h. The IC50 mean values were 30.7 ± 6.7 and 24.3 
± 9.6 μg/ml, respectively for Quince leaf and green tea 
extracts in which statistically no significant difference was 
observed (p>0.25) [76]. Moreover, in another study, the 
quantitative assessment of TPC was found to be 235.66 
GAE/g (gallic acid equivalent) and 17.6 QE/g (quercitin 
equivalent) in methanolic extract of Quince leaves. The 
antioxidant capacity of Quince leaf extract (IC50 = 36.5 
μg/mL) was found almost similar to standard with BHT 
(38.4 μg/mL) [90]. 
 
The antioxidant effects of lipophilic Quince Wax Extract 
(QWE) and a Quince Aqueous Fermented Extract (QAFE) 
were also studied including their radical scavenging and 
reductive power as well as their anti-lipoperoxidative 
properties. QAFE effectively scavenged DPPH free 
radicals (ID50 = 68.8 μg/ml) and successfully prevented the 
formation of thiobarbituric acid reactive species at very low 
concentration (ID50 = 73.7 μg/ml). However, QWE was 
more effective than QAFE at preventing the production of 
superoxide radicals (ID50 = 48.9 μg/ml) [91]. 
 
Total phenolic compounds of Quince seed was reported as 
104.35 mg/g dry seed and the antioxidant activity of 
64.25% for scavenging of DPPH free radicals [92]. 
Hamauzu et al. (2005) measured total phenolic content of 
Quince fruit by Folin-Ciocalteu method resulting 302 
mg/100 g which was five times more than that of apple 
fruit (61 mg/100 g), and higher than a previous report in 
[87], in which the mean value of 26.8 mg/100 g was 
reported, probably because of different extraction 
procedures employed in these works [93]. They reported 
the IC50 of 12.1 for the antioxidant activity for 
SDS/LHAAPH system and EC50 of 7.5 for DPPH radical 
scavenging activity of Quince fruit. Quince fruit extract at 
the concentration of 0.5 mg/ml inactivates the influenza 
viruses, most probably because of the existence of 
procyanidins. The antioxidant functions of Quince phenolic 
extracts were superior to that of chlorogenic acid and 
ascorbic acid, evaluated in both the linoleic acid 
peroxidation system and the DPPH radical scavenging 
system [93]. 
 
Antimicrobial, Antibacterial and Antifungal Effects 
The resistance of microorganisms to antibiotics urges the 
researchers to discover new phytomedicines from plants 
which have been used traditionally for curing different 
ailments [94] [95] [96] [97]. In one such attempt regarding 
a common pathogenic bacterial strain, the in vitro anti-
Helicobacter pylori activity of 33 substances, juices and 
plant extracts and 35 of their combinations including 
Quince juice (10%) were tested using an agar diffusion 
method on Columbia blood agar media (ZOI 11 mm). A 
synergistic effect in antibacterial activity of Quince juice 
was observed with bilberry, cranberry juice, black choke 
berry, red currant juice, green tea, and sweet flag rhizome. 
Quince juice demonstrated the strongest anti-H. pylori 
activity followed by cranberry juice [98]. Acetone and 
aqueous extracts of Quince fruit peel and pulp depicted 
antimicrobial activity due to presence of chlorogenic acid 
5-O-caffeoylquinic along with other phenolic components. 
Quince peel extract was the most active one and showed 
significant decrease in bacteria growth with minimum 
inhibitory and bactericide concentrations in the range of 
102-5 x 103 µg polyphenol/ml. It appeared that chlorogenic 
acid is regarded as the major component acting in 
synergism with other components of the extracts to exhibit 
their total antimicrobial activities [42]. Anti-influenza viral 
activities of Quince fruits’ phenolic extract was also studied 
and showed on the hemagglutination inhibition test [93]. 
 
The antibacterial effects of Quince fruit and seeds’ 
ethanolic, acetonic and aquatic extracts were also studied 
on some dermatic bacteria such as Pseudomonas 
aeruginosa, Staphylococcus aureus and Staphylococcus 
epidermidis. Quince seeds extracts showed more 
antibacterial effects compared with Quince fruit ones and 
ethanolic extract of Quince seeds was the most effective 
extract. However, the aquatic extracts didn’t show any 
antibacterial effects [99]. After that, these extracts were 
studied on bacteria Escherichia coli, Klebsiella pneumonia, 
S. aureus, and Enterobacters aerogenes. Similarly, the 
results showed that the ethanolic extract of seeds was the 
most efficient one while, aqueous extracts were the least 
effective ones in preventing the growth of bacteria. 
Moreover, E. coli was the most sensitive bacterium to the 
extracts, and aqueous extracts only showed antimicrobial 
effects against E. aerogenes [100]. Moreover, the 
antifungal effects of Quince leaves’ ethanolic and acetonic 
extracts against Aspergillus niger were studied. The results 
showed that the Quince extracts inhibited the growth of A. 
niger while ethanolic extract was more effective than 
acetonic ones [101]. A similar study also conducted by 
Alizadeh et al. (2014) to evaluate antifungal effects of 
Quince leaf’s extracts [102]. 
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In another study, the ethanolic extract of Quince seeds was 
dissolved in dimethylsulfoxide (DMSO) to obtain the final 
concentrations of 500, 250, and 125 mg/ml, and the agar 
well diffusion method was used to determine antibacterial 
activity of the extract. Six millimeter diameter wells were 
punched in to the agar and filled with 0.1 ml of each 
extract. Solvents were used as negative control. The extract 
exhibited antibacterial activity against S. aureus (ZOI 12 
mm) at 500 mg/ml (sensitive to all concentrations while the 
sensitivity increased directly with increasing the 
concentration), S. epidermidis (ZOI 15 mm) at 500 mg/ml 
and K. pneumonia (ZOI 8 mm) at 250 mg/ml 
concentrations. E. coli and Moraxella were resistant to this 
ethanolic extract [103]. Zsivanovits et al. (2013) 
investigated antibacterial effects of Quince fruit variety 
Konstantina polyi extract, against foodborn pathogenic 
bacteria strains S. aureus, using rapid automated bacterial 
impedance technique (RABIT) [104]. The basic principle 
involved in this technique is to assess the changes in 
electrolyte composition of nutrient media by growing 
bacteria [105]. The inhibition in growth of S. aureus by 
Quince fruit extract was assessed comparing integrated area 
under impedimetric growth curves in different medias i.e. 
culture media containing only distilled water, culture media 
containing citric acid and distilled water, and culture media 
containing Quince fruit extract that were found to be 
1,256,014.0 ± 56,474.4, 1,005,672.0 ± 32,851.3, and 
800,389.5 ± 137.9, respectively, clearly showing 
antibacterial activity of Quince fruit extract [104]. 
 
The antimicrobial activity of Quince leaves extracts against 
different microorganism strains was also investigated. In a 
study, it was performed by diffusion method in dishes with 
disks embedded at the concentrations of 100, 200 and 400 
mg/ml fruit decoction and crude extract of Quince leaves, 
against six bacteria. The crude extract of leaves showed 
antibacterial activity which partially inhibited the growth of 
Streptococcus agalactiae [21]. 
 
Effects on Respiratory and Gastrointestinal Disorders 
As mentioned before, various parts of Quince plant have 
been used to cure respiratory disorders such as asthma, 
cough, and bronchitis [56] [58]. In this regard, the results of 
Janbaz et al. (2013) study showed that the crude extract of 
Quince seeds produced atropine sensitive spasmodic effects 
in isolated ileum of guinea-pig and rabbit jejunum 
preparations. In rabbit jejunum, this extract also showed 
relaxant activity at slightly higher concentrations (0.1-10 
mg/ml). When analyzed on rabbit jejunum pre-contracted 
with K+ (80 mM), the plant extract (0.003-10 mg/ml) 
produced relaxation. A rightward shifting of Ca++ dose-
response curves along with decline in the maximum 
response was observed after pretreatment with the extract 
(0.003-0.01 mg/ml), which was similar to the effect of 
verapamil. The crude extract of Quince seeds (0.01-10 
mg/ml) relaxed carbachol (1 μM) and K+ (80 mM)-induced 
contractions of isolated rabbit tracheal preparations, similar 
to the effect produced by verapamil [106].  
 
Minaiyan et al. (2012) attempted to treat IBD by studying 
the effect of Quince juice (QJ) and Quince hydroalcoholic 
extract (QHE) on UC induced by TNBS (trinitrobenzene 
sulfonic acid) in male Wistar rats. Rats were grouped (n = 
6) and fasted for 36 h before colitis induction. TNBS was 
instilled into the colon with a hydroalcoholic carrier and 
then treatments were made for 5 days starting 6 h after 
colitis induction, with different doses of QJ (200, 400, 800 
mg/kg) and QHE (200, 500 & 800 mg/kg) orally, QJ (400 
mg/kg) and QHE (200 and 500 mg/kg) intraperitoneally. 
Macroscopic and histopathologic assessments revealed that 
the colon tissue was removed and tissue damages were 
scored by both QJ and QHE like standard, dexamethasone. 
Although, the examined doses of QJ and QHE were 
apparently effective to reduce the extent of UC lesions, 
only the greatest ones (500 and 800 mg/kg) resulted in 
significant alleviation. Weight/length ratio as an illustrative 
of tissue inflammation and extravasation was also 
diminished with Quince treatments while the results 
correlated with macroscopic and histopathologic 
evaluations. These data suggest that QJ and QHE were 
effective to diminish inflammation and ulcer indices in this 
murine model of acute colitis [73]. In another study, as 
reviewing the effective traditional treatments of IBD, 
Rahimi et al. (2010) have introduced Quince fruit and peel 
in vitro [85]. The phenolics like chlorogenic acid and 
flavonoids such as quercetin, rutin, and kaempferol present 
in Quince fruit are also helpful to repair the colon damage 
with IBD due to their antioxidant and anti-inflammatory 
potential [107] [108] [109] [110].  
 
Quince fruit preparations reduced the gastrointestinal 
propulsion and inhibited castor oil-induced diarrhoea in 
mice [33]. Quince fruit also contains pectin in significant 
amounts which protects colon damage in colitis by 
triggering colonal cell proliferation [111] [112]. In a double 
blind clinical study, the effect of Quince syrup in 
alleviating gastro-esophageal reflux disease (GERD) 
symptoms in children (5–18 years old) was assessed. 
Quince syrup and omeprazole was administered orally to 
children at dose of 0.6 and 1 cc/kg/day in Quince group and 
omeprazole group, respectively. After 4 and 7 weeks of 
therapy, age related questionnaires were filled to assess 
intensity of symptoms, and cumulative symptoms score 
(CSS) was compared with that of initial base line. A 
significant reduction of CSS was noticed in Quince group 
as compared to control group suggesting usefulness of 
Quince syrup in GERD [113]. Tansaz et al. (2013) also 
observed the effect of antigastro-esophageal reflux of fruit 
extract of Quince. They have done a pilot study on selected 
5 infants who had reflux without any response to routine 
management. After a month, they observed that the four of 
5 infants showed significant changes in the symptoms of 
reflux such as vomiting, cough, agitation and low appetite. 
They had soft defecation with the extract, and they 
concluded that Quince is a good remedy for infant’s reflux 
more probably because of its astringent property, which can 
reinforce the sphincter and inhibit the reflux [114].  
 
Cardiovascular Effects 
Quince has been used in traditional medicine to treat or 
prevent cardiovascular diseases. In a study, it was observed 
that ethanolic extract of Quince leaves and fruit at dose of 
80 and 160 mg/kg body weight lowered blood pressure 
after 4 weeks while captopril (25 mg/kg) after 2 weeks. 
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After 8 weeks, blood pressure was similar in captopril (167 
± 7) and ethanolic extract (166 ± 4) treated rats as 
compared with model rats (193 ± 7). The effect of aqueous 
extracts (20, 40, and 80 mg/kg dose) of Quince leaves and 
fruit increased clotting (1.44, 2.47, and 2.48) and bleeding 
times (2.17, 2.78, and 3.63) as compared to aspirin (1.91 
and 2.58), respectively. The mortality reduction with 
extracts (27, 40, and 53%) due to pulmonary embolus was 
promising as compared to aspirin (47%). Thrombolysis was 
also increased with Quince aqueous extracts (45, 55, and 
63%) as compared to aspirin (56%). The results proved the 
potential use of Quince for prevention of thrombosis and to 
decrease risks of cardiovascular disorders [115]. 
 
The effect of ethanol leaf extracts of Quince (COM) was 
also studied on hypertension and on biomarkers associated 
with blood pressure control, such as angiotensin-II (AII), 
plasma renin activity (PRA), apelin-12 (A), endothelin 
(ET) and nitric oxide (NO), compared to captopril. Two-
kidney one-clip (2K1C) Goldblatt model rats were divided 
randomly into six groups: sham, model, captopril 25 
mg/kg, COM leaf extract 80, 160 and 320 mg/kg. Drugs 
were administered orally daily for eight weeks. Systolic 
blood pressure (SBP) and diastolic blood pressure (DBP) 
were measured before treatment and every 2 weeks. Blood 
and kidney samples were collected after the last treatment 
to measure AII, PRA, A, ET and NO. Renal hypertensive 
rats (RHR) had increased blood pressure, AII, A, PRA, ET 
and decreased NO. Treatment with captopril reduced blood 
pressure, AII, A, PRA, and ET, though not quite to normal 
values. COM leaf extracts significantly and dose-
dependently reduced blood pressure, AII, A, RA and ET, 
whereas NO was increased. The effects of COM extracts on 
blood pressure and biomarkers were dose-dependent and at 
the highest dose, it produced effects similar to those of 
captopril [116]. 
 
Moreover, the effects of Cydonia oblonga. (COM) fruit and 
leaf extracts on blood pressure and rheology were studied 
in renal hypertensive rats (RHR). Daily doses of 80 and 
160 mg/kg aqueous or ethanol extracts of COM fruit or 
leaves, or 25 mg/kg captopril were given orally once daily 
for 8 weeks. Blood pressure was measured before treatment 
and every 2 weeks thereafter. Blood rheology was tested 
after 8 weeks. Model rats had higher blood pressure than 
sham, 8 weeks after the procedure (systolic blood pressure 
193 ± 7 vs. 138 ± 8 mmHg, p < 0.05). Those treated with 
captopril had decreased blood pressure within 2 weeks but 
that did not return to the level found in the sham group at 8 
weeks (167 ± 7, p < 0.05 vs. model). With the COM 
extracts, the effect on blood pressure was notable after 4 
weeks. At 8 weeks blood pressure was similar with 
captopril and with 160 mg ethanol leaf extract (166 ± 4, p < 
0.05 vs. model), it was the most effective of the extracts. 
Model rats had higher blood viscosity and lower 
erythrocyte deformability than sham. Captopril had little 
effect on blood rheology; whereas COM extracts reduced 
whole blood viscosity and improved erythrocyte 
deformability to levels approaching those found in sham 
[117]. 
 
Abliz et al. (2012) also investigated the antihypertensive 
effect of Quince on renovascular hypertensive rats. 60 
hypertensive rats were randomly divided into 6 groups as 
model, captopril control, Quince high, medium and low 
three-doses, and sham operation for 8 weeks. Blood 
pressure of rats was measured every two weeks, resulting 
that the Quince and Captopril groups had significantly 
lower amounts than (p < 0.05) the model group; and the 
Ang II levels of renal tissue in Quince high, medium and 
low dose groups were lower than the model group (p < 
0.05) [118]. It was observed in one study that phenolics 
particularly 5-O-caffeoyl quinic acid present in Quince 
leaves had immense cardio protective potential as it 
captured ROS [81]. The flavonoids, quercitin, and 
kaempferol-3-O-glucoside (astragalin) and kaempferol-3-
O-rutinoside in Quince leaves are also cardioprotective 
[19]. 
 
Hypolipidemic and Kidney Protecting Effects 
Hypercholesterolemia as a malfunction of glomerulus, 
which causes renal injury, proteinuria, glumerulosclerosis, 
and masangial cell damage, can be eliminated using 
antioxidants [119]. Whereas the renal protective effect of 
antioxidants as lipid lowering agents in 
hypercholesterolemia has been well-established in different 
literatures such as [119] and [120], and Due to the presence 
of phenolics in Quince fruit and leaves with antioxidant 
effects, renoprotective potential of Quince leaves decoction 
in hypercholesterolemic rabbits has been evaluated in white 
New Zealand male rabbits divided into three groups by 
Jouyban et al. (2011) [79]. Before feeding with normal diet 
for 6 weeks, group I was fed with high cholesterol diet and 
group II was administered high cholesterol diet with 
Quince leaf decoction for 6 weeks whereas group III was 
treated as control group. After this diet, all animals were 
shifted to their normal diet for another 6 weeks. At the end 
of this study (12 weeks), urine samples from all groups 
were collected and ratio of urine protein to creatinine was 
calculated. All animals were sacrificed to assess the kidney 
damage due to high cholesterol diet and observed that 
Quince leaf decoction has significantly prevented renal 
injury in hypercholesterolemic rabbits that might be due to 
antioxidant activity of phenolics present in Quince [79]. 
Khademi (2009) investigated the effects of 
hydromethanolic extract of Quince leaf on the lipid profile 
of rabbits fed with cholestrol enriched diet (2% w/w). Her 
observations showed that the lipid lowering activity of 
Quince extract is the same as that of atorvastatin [121]. 
Khademi et al. (2013) studied the comparative effects of 
atorvastatin and Quince leaf extract on atherosclerosis. The 
results indicated the lipid-lowering activities of Quince leaf 
analogous to atorvastatin and it can probably serve as a new 
possible natural product for atherosclerosis management 
[122]. 
In a study, Quince leaf extract successfully reduced level of 
total cholesterol (TC), low density lipoproteins (LDL), 
serum triglycerides (TG), liver stenosis and increased high 
density lipoproteins (HDL) and lipoprotein lipase (LPL). 
The extract inhibited the activity of ALT, AST and LPS, 
whereas activity of superoxide dismutase (SOD), 
glutathione peroxidase (GSH-PX), and hepatic lipase (HL) 
was increased in hyperlipidemic rats after 56 days of 
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treatment. The results were comparable with simvastatin 
except increased LPL and HL Quince leaf extract [123]. 
The effects of Quince total flavonoids (TF) from leaves and 
fruit on the blood lipid and antioxidant potentials were 
studied using hyperlipidaemic rat models. Compared with 
the hyperlipidaemic model group, TF significantly reduced 
serum TC, TG, LDL-C (p < 0.01), ALT and AST (p < 0.01 
or p < 0.05) and increased HDL-C (p < 0.05 or p < 0.01). 
TF also reduced MDA (p < 0.01 or p < 0.01) (6- 114). 
Mirmohammadlu et al. (2015) demonstrated that Quince 
fruit aqueous extract successfully reduced total cholesterol 
level, serum triglycerides, ALT, AST ALP, HDL, LDL, 
urea, and creatinine in diabetic male rats [83]. 
 
Antidiarrheal Effects 
Aqueous-methanolic of seeds was studied for its 
spasmolytic/spasmodic activity in isolated rabbit jejunum 
and guinea pig ileum. It was observed that seeds extract 
produced slight prokinetic effect at lower concentrations 
(0.003–0.03 mg/mL) with EC50-value (0.73 mg/mL) and 
induced muscle relaxation. Moreover, the extract 
successfully eliminated the KCl induced smooth muscle 
spasm in rabbit jejunum (EC50 0.86 mg/mL) similar to that 
of verapamil, a calcium channel blocker. The plant extract 
also induced atropine sensitive spasmodic effect on isolated 
ileum of guinea-pig at concentration of 1–10 mg/mL which 
is about 31.22 ± 3.7% of control, acetyl choline (0.3 μM). 
This spasmodic effect is attributed to activation of 
muscarinic receptors, in the gut by the extract like that of 
acetyl choline. Thus, Quince extract contains spasmodic 
constituents that relieve constipation. However, plant 
extract is needed in slightly higher concentration (1–10 
mg/mL) for spasmodic effect than spasmolytic action 
[106].  
 
Spermatogenesis, Aphrodisiac and Genoprotective 
Effects 
Whereas raised blood cholesterol and serum lipids results 
in male infertility, the effect of Quince leaves decoction on 
protection of testes and restoration of spermatogenesis has 
been studied in hypercholestrolemic rabbits by Ashrafi et 
al. (2013) [124]. Hypercholesterolemia was induced with 
high cholesterol diet before administering leaf decoction 
(100 mL) for 12 weeks. The histopathology of testes 
showed an increase in intertubular connective tissues and 
thickening of tunica albuginea in all animals of untreated 
group however histological picture of treated group was 
comparable with that of control. The mean Johnsen’s score 
of untreated group (4.20 ± 1.92) was also lower than treated 
(7.33 ± 0.52) and control group (7.05 ± 0.07). The study 
ended with conclusion that Quince leaves decoction had 
protective effect on spermatogenesis [124], like 
administering of lipid-lowering agents to protect the testes 
and reproductive function during hypercholesterolemia 
[125] [126]. 
 
Aslam and Sial (2014) conducted experiment on Wistar 
rats. They used hydroalcoholic extract of the fruits of 
Quince. The purpose of study was to assess the aphrodisiac 
activity. They observed that after administration of the 
extract mounting frequency and the mating performance of 
the rats increased highly significantly. The extract also 
influenced the behavior of treated animals in comparison to 
non-treated rats in a notable way, making them more 
fascinated to females [127].  
 
Mobarakeh et al. (2015) evaluated genoprotective potential 
of aqueous and hydroalcoholic extracts of Quince fruit 
against genotoxic effect of methyl methane sulfonate 
(MMS) on human hepatoma cells (HepG2 cells) using 
comet assay. For this purpose, HepG2 cells were incubated 
with 100 μM concentration of MMS for 1 h, followed by 
incubation with Quince extracts (10, 50, 100, and 500 
μg/mL) for 2 h. It was revealed that tail length, %DNA 
contents in tail and tail moment of HepG2 was significantly 
decreased in both aqueous and hydroalcoholic extracts 
showing genoprotective effect of Quince fruit [128]. 
 
Immunological and Anti-allergic Effects 
The effects of the combined Citrus medica ssp. Limonum 
efructibus/Quince efructibus (each 0.01 g/ml), and separate 
products of Citrus (0.01 g/ml) and Quince (0.01 g/ml) were 
investigated on the immunological pathways involved in 
seasonal allergic rhinitis (SAR). Peripheral blood 
mononuclear cells (PBMCs) from five healthy and five 
grass pollen allergic donors were isolated and analyzed in 
vitro after polyclonal and allergen-specific stimulation of T 
cells in the presence of the three extracts. The analyses 
demonstrated acceptable cell survival with no signs of 
toxicity. Citrus mainly had a selective effect on reducing 
allergen-specific chronic inflammatory (TNF-α; Citrus 
compared to Quince and Citrus/Quince: −87.4 (p<0.001) 
and −68.0 (p<0.05), respectively) and Th2 pathway activity 
(IL-5; Citrus compared to Quince: −217.8 (p<0.01)); while, 
both Quince and Citrus/Quince mainly affected the 
induction of the allergen-specific Th1 pathway (IFN-γ; 
Quince and Citrus/Quince compared to Citrus: 3.8 (p< 
0.01) and 3.0 (p<0.01), respectively). Citrus and cydonia 
demonstrated different working mechanisms in the 
treatment of SAR and the combination product did not 
demonstrate larger effects than the separate preparations 
[129]. 
 
Gencydo®, a combination of Lemon (Citrus limon) juice 
and Quince fruit extract is used traditionally to treat allergic 
rhinitis or asthma. In a research, it was evaluated for its 
anti-allergic effects which were reported on the patients 
earlier by 1- Baars and De Bruin (2005). They observed 
that Gencydo® caused reduction of histamine, IL-8, and 
TNF-α release from mast cells induced by 
Immunoglobulin-E (IgE) and phorbolmyristate acetate 
(PMA/A23187) in allergic disorders. Furthermore, 
Gencydo® also blocked eotaxin release from human 
bronchial epithelial cells. The study supported the use of 
Gencydo® for the treatment of allergic reactions [52]. 
 
In a three-way-crossover study in 18 healthy male and 
female subjects aged from 20 to 49 years, the influence of a 
1% and 3% solution of a standardized composition of 
Citrus Limon succus, and extract from Quince fructus 
(Gencydo®) on the intranasal mucociliar clearance was 
investigated after multiple administration. Neither after 
intranasal administration of the 1% and 3% Citrus/Quince 
solution nor after placebo solution, was found a 
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prolongation of the perception time. It could be concluded 
that there was no measurable influence of the test products 
on the intranasal ciliar function [130]. 
Shinomiya et al. (2009) investigated the anti-allergic 
effects of hot-water extract of Quince fruit using in vivo 
and in vitro tests. The release of β–hexosaminidase was 
reduced significantly after addition of 50, 100 and 200 
μg/ml of hot-water extract to cell culture without any 
changes in the proliferation and viability of the cells 
suggesting the inhibited degranulation process. They 
studied the development of atopic dermatitis-like skin 
lesions in mice, serum levels of IgE and the release of β–
hexosaminidase from rat basophilic leukemia cell line. The 
results showed that atopic dermatitis like signs appeared on 
the face, ear, nose, neck and dorsal skin of mice in control 
group after three weeks, whereas the severity scores of the 
signs in Quince treated mice were significantly low. The 
IgE levels of control and Quince treated animals with 5% 
hot-water Quince extract orally were 1635 ± 289 and 994 ± 
205 ng/ml in which the difference was statistically 
significant (P<0.01). Quince hot-water had an inhibitory 
effect on type I allergy by suppressing IgE production and 
IgE-mediated degranulation. These properties are due to 
presence of low molecular weight polyphenols in Quince 
fruit [131]. 
 
To compare the efficacy and safety of two routes of 
administration (nasal spray versus subcutaneous injections) 
of Citrus/Quince in seasonal allergic rhinitis, a randomized 
comparative clinical trial with two parallel groups was 
carried out. After a one- or two-week wash-out period, 23 
patients were randomized, to a 6-week treatment period and 
the immunological and symptom severity changes and 
safety were evaluated. Both routes of administration were 
safe, they demonstrate immunological and clinical effects, 
with larger inflammatory and innate immunological effects 
of the nasal spray route and larger allergen-specific clinical 
effects of the subcutaneous route [132]. 
In another study by Kawahara and Iizuka (2011), 
concentrated and freeze dried of Quince fruit hot water 
extract was found effective against IgE stimulated late 
phase allergic reactions of mast cells. The effect of the 
extract was investigated on IGE-dependent late phase 
immune reactions of mast cells on a well-established mast 
cell like model, that is, basophilic leukemia cell line (RBL-
2H3). This group showed the effects of the extract on the 
expression of interleukin-13 and tumor necrosis factor α on 
RBL-2H3 cells in which the expressions were reduced in a 
dose-dependent manner. Concerning the findings of 
Passante et al. (2009) in [133] stating that the RBL-2H3 
cells are not fully representatives of the mast cells and 
basophils, Kawahara and Iizuka (2011) also reported the 
following results of the effects of Quince extract treatment: 
(1) Suppression of histamine release from mouse bone 
marrow-derived mast cells (BMMCs) without any change 
in their proliferation and viability; (2) Significant inhibition 
of IGE and antigen induced interleukin-13 and tumor 
necrosis factor α in BMMCs; (3) Alleviating leukoterine 
C4 release; (4) Lowering porstaglandin D2 levels; (5) 
Suppression of the expression of cyclooxygenase 2 (COX-
2) without any change in COX-1 expression [134]. 
 
The anti-allergic properties of preparations from Citrus 
medica Lemon and Quince, used in anti-allergic 
pharmaceutical products, were investigated. Preparations 
were analyzed with respect to their impact on the 
degranulation capacity from basophilic cells as well as 
mediator release from activated human mast cells in vitro, 
including IL-8 and TNF- α secretion. The results showed 
that the degranulation of basophilic cells was diminished 
only in the presence of Citrus, and this effect was compared 
to the synthetic drug azelastine. Furthermore, Citrus and 
Quince both inhibited the production of IL-8 and TNF-α 
from human mast cells, and additive effects were observed 
at low concentrations [135]. 
 
A randomized single blinded placebo controlled study was 
also conducted to evaluate the effects of combined Unani 
formulations in allergic rhinitis (Nazla Haar) with special 
reference to the eosinophils in nasal smear. Forty subjects 
diagnosed with allergic rhinitis were selected and randomly 
divided to two groups so that, test group was obtained the 
decoction of Quince, Zizyphus jujube, Cordia dichotoma 
with syrup of viola odorata, and the placebo controlled 
group was obtained sugar syrup orally. The effect of the 
study was assessed based on the subjective parameters 
(rhinorrhoea, sneezing, nasal congestion, itchy nose, mouth 
or throat, lacrimation, post nasal drip and headache) in 
three follow ups and the objective parameter nasal smear 
for eosinophils (NSFE) at baseline and at the end of the 
treatment. The test group showed a significant 
improvement in reducing the number of eosinophils in 
allergic rhinitis patients as compared to the placebo group 
[136] [137]. 
 
Anti-inflammatory Effects 
The anti-inflammatory effect of polyphenolic extract from 
the Tunisian Quince was investigated. Lipopolysaccharide 
(LPS) treatment of human THP-1-derived macrophages 
stimulated secretion of the pro-inflammatory cytokine 
TNF-α and the chemokine IL-8. Quince peel polyphenolic 
extract inhibited these changes in a dose-dependent 
manner. Concomitantly, Quince polyphenols enhanced the 
level of the anti-inflammatory cytokine IL-10 as well as IL-
6 secreted by LPS-treated macrophages. The increase in IL-
6 secretion that occurred when Quince polyphenols were 
associated with LPS treatment was partially responsible for 
the polyphenols-mediated inhibition of TNF-α secretion. 
Biochemical analysis showed that Quince polyphenols 
extract inhibited the LPS-mediated activation of three 
major cellular pro-inflammatory effectors, nuclear factor-
kappa B (NF-κB), p38MAPK and Akt [138]. Anti-
inflammatory activity of Quince leaf ethanolic extract was 
also reported by Ahmed and Bastawy (2014) [139]. 
Ethanolic extract of Quince leaves was administered orally 
at concentrations of 25, 50, and 100 mg/kg 1 h prior to 
topical administration of arachidonic acid (2%) to each ear 
and 0.1 mL of carrageenan injection to sub-planer region of 
paw for induction of paw edema. Quince leaf extract 
effectively alleviated symptoms of carrageenan induced 
paw edema and arachidonic acid induced ear edema in rats 
[139]. 
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Wound Healing Effects 
Traditionally, Quince seeds mucilage has been used as folk 
remedy for wound healing [140]. The effect of Quince seed 
mucilage on proliferation of human skin fibro blasts was 
evaluated by Ghafourian et al. (2015) to study the 
mechanism of wound healing. Different concentrations (50, 
100, 200, 400 μg/mL) of mucilage were applied to human 
skin line culture and effect of mucilage was observed after 
12, 24, 48, and 72 h. The investigations cleared that Quince 
mucilage geared up proliferation of human skin fibroblasts 
after 48 h even at low concentration (50 μg/mL) as studied 
using microculturetetrazolium assay [59]. In another study, 
evaluation of ethanolic extract of Quince seeds for healing 
second degree burn wounds was carried out on mice 
showing that 1% ointment of Quince seed extract produced 
99.5% of wound healing as compared to sulfadiazine 
standard (92.97%) [141]. Similarly, Quince seeds 
methanolic and acetonic extracts, and silver nanoparticles 
of mucilage were found effective against wounds infected 
with S. aureus [100]. The effectiveness of Quince seeds 
mucilage for skin wound healing has also been justified 
applying 5, 10, and 20% Quince seeds mucilage cream 
(QMC) in eucerin base on skin wounds of white Iranian 
rabbits. QMC (20%) cream healed wounds completely in 
13 day treatment [142]. Dermal patches of Quince 
mucilage were prepared and evaluated for mechanical, 
microstructural, antioxidant, anti-bacterial, physical, and 
thermal parameters by incorporation of 1, 1.5, and 2% v/v 
oregano essential oils [143]. Fekri et al. (2008) analyzed 
moisture content, percentage yield, proteins, and ash 
contents of mucilage. The moisture content, percentage 
yield, proteins, and ash contents were found to be 4.38, 
10.97, 20.9, and 8.24%, respectively [144]. Wound healing 
activity of Quince leaves was also shown by Sabale et al. 
(2012) [145]. In a double blind clinical trial, Mousavi et al. 
(2006) reported effective topical wound healing containing 
Quince seed mucilage 10% for 34 patients referred to 
dermatology clinic for benign lesions to biopsy or surgery 
[146]. 
 
Hemmati et al. (2012) investigated the healing effect of 
Quince seed mucilage on the skin lesions induced by T-2 
toxin. The rabbits were divided into five groups; group 1: 
receiving the poison as positive control, group 2: receiving 
eucerin as negative control, groups 3 to 5: receiving 5, 10, 
and 15% mucilage treatment. A solution of T-2 toxin (83 
mg/ml) in methanol was prepared and 12 µl were applied 
on skin twice with 24 h interval. On the day eight, 
erythema and inflammation were observed in groups 1, 2 
and 3, but the complete healing of the skin damage by 10 
and 15% guince seed (groups 4 and 5) was observed and 
normal skin with grown hairs was the outcome of treatment 
with Quince seed mucilage. They proposed the following 
possible mechanisms of healing effects of Quince seed 
mucilage: (1) preventing impaired protein synthesis by T-2 
toxin; (2) acting as a hindrance between T-2 toxin and skin 
along with dropping water evaporation; (3) acting as 
antioxidant and growth factor; (4) affecting fibroblast 
activities and enhancing collagen production; (5) enabling 
the construction of granulation tissue and promoting blood 
circulation; (6) counter balancing dermal toxicity of the 
toxin [75]. 
 
Anti-proliferative and Anticancer Effects 
The anti-proliferative properties of Quince leaf and fruit 
(pulp, peel, and seed) was investigated against human 
kidney and colon cancer cells. Quince leaf and fruit extracts 
exhibited distinctive anti-proliferative activities. The 
extracts from Quince leaf showed concentration-dependent 
growth inhibitory activity toward human colon cancer cells 
(IC50 = 239.7 ± 43.2 microg/ml), while no effect was 
observed in renal adenocarcinoma cells. The seed extracts 
exhibited no effect on colon cancer cell growth, whereas a 
strong anti-proliferative efficiency against renal cancer 
cells was observed for the highest concentration assayed 
(500 microg/ml) [78]. This is a valuable finding since renal 
cell carcinoma is highly resistant against current 
chemotherapeutic agents [147]. Moreover the cytotoxic 
effects of lipophilic Quince wax extract (QWE) and an 
aqueous fermented one (QAFE) against human HepG2, 
A549, and HeLa cell lines were evaluated. The two 
preparations exerted a different effect on the proliferation 
of the three tested cell lines. Noteworthy, QAFE was 
almost always more active than QWE but, sometimes, its 
effects seemed to be strongly dependent on exposure time 
[91]. Alesiani et al. (2010) investigated the anti-
proliferative activities of the isolated phytochemicals from 
Quince peels against murine melanoma B16-F1 cells in 
which the most active phytochemical to inhibit the growth 
of melanoma cells was ursolic acid with the IC50 of 10.2 
μM [89]. 
 
UV Protective Effects 
The putative role of Quince (Cydonia oblonga) leaf extract 
in protection and/or alleviation of the negative impacts of 
UVA on some biochemical and hematological variables 
was studied in economically important African catfish. A 
significant (p<0.05) decrease in the red blood cell counts, 
hemoglobin and hematocrit were recorded in the groups 
exposed to UVA compared to the control groups. Exposure 
to UVA induced marked red cell shrinkage (increased mean 
cell hemoglobin concentration) and showed an elevation in 
mean cell volume and mean cell hemoglobin in the blood 
of the exposed fish compared to the control. A significant 
(p<0.05) reduction in the total white blood cells was also 
recorded in the exposed fish compared to the control. The 
biochemical parameters (blood glucose, total plasma 
protein, blood cholesterol, plasma creatinine, aspartic 
amino transferase and alanine amino transferase) were also 
exhibited a significant increase in the blood of fish exposed 
to UVA. Methanolic extract of Quince leaf before ripening 
of the fruits had the ability to prevent hematotoxic stress 
induced by UVA and resulted in enhancement of the 
immune system of catfish represented by significant 
(p<0.05) increase in the number of white blood cells and 
lymphocytes of the catfish. Quince extract also protected 
the red blood cells and biochemical parameters from UVA 
effects [38]. 
 
Toxic and Side Effects 
Health risks or side effects following the proper 
administration of designated therapeutic dosages of Quince 
plant have not ever been recorded. However, because 
Quince mucilage is prepared from the whole seeds, and/or 
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the whole seeds are taken internally, the cyanogenic 
glycosides such as amygdalin and prunasin are credited 
with a slight toxicological relevance. Large quantity of 
Quince fruit seeds are dangerous to ingest, especially in 
case of breast-feeding, because the seeds have nitriles, 
which are commonly present in seeds of the Rosaceae. In 
stomach, the enzymes and stomach acid both hydrolyze 
nitriles and ultimately produce hydrogen cyanide which is a 
poisonous volatile gas and the seeds are prone to be toxic if 
excess amount is consumed [32] [33]. 
 
CONCLUSION: 
Since ancient times, different parts of Cydonia oblonga 
Mill., have been traditionally used to treat a spread 
spectrum of diseases. Recent scientific studies about the 
pharmacology and chemistry of this plant have proven the 
presence of many beneficial compounds and the claims of 
traditional system of medicine for this plant via in vivo and 
in vitro tests. This plant is an excellent and inexpensive 
natural resource of metabolites with remarkable biological 
properties which possesses significant medicinal and 
ethnobotanical uses. Whereas, chemical and synthetic 
compounds have many demerits and side effects, more 
clinical researches are needed to explore its medicinal 
effects in order to introduce its different compounds as 
standard drugs for various disorders and diseases. 
 
Funding/Support 
This work, as a part of the Ph.D. thesis of the first author, 
was approved and supported by the Shahid Beheshti 
University of Medical Sciences, School of Traditional 
Medicine, Tehran, Iran, with IRCT registration number: 
IRCT2016071929002N1. 
 
ACKNOWLEDGEMENTS: 
We appreciate Dr. Chopani for his helpful suggestions. 
 
Conflict of interest:  
The Authors announce that they have no conflict of 
interest. 
REFERENCES: 
1.A. H. Gilani and A. U. Rahman, "Trends in 
ethnopharmacology," J. Ethnopharmacol., no. 100, p. 
43–49, 2005.  
2.K. Krishnaswamy, "Traditional Indian spices and their 
health," Asian Pac. J. Clin. Nutr., no. 17, p. 265–268, 
2008.  
3.E. Azarpour, M. Moraditochaee and H. R. Bozorgi, 
"Herbalism in Medical Imam Reza," J. on New 
Biological Reports, no. 4 (1), p. 11 – 19, 2015.  
4.IbnSina, Al-Qanun fi al-Tibb (The Canon of 
Medicine), Beirut: Alamy Le- Al-Matbooat, 2005.  
5.N. H. Aoelsoud, "Herbal medicine in ancient Egypt," 
J. Medicinal Plant Res., vol. 4 (2), pp. 082-086, 2010.  
6.S. Kusari, S. Singh and C. Jayabaskaran, "Re-thinking 
production of Taxol R (paclitaxel) using endophyte 
biotechnology," Trends Biotechnol., no. 32, p. 304–311, 
2014.  
7.P. C. Sharma, V. Bhatia, N. Bansal and A. Sharma, "A 
review on Bael tree," Natural Product Radiance, no. 6 
(2), pp. 171-178, 2007.  
8..A. Vickers and C. Zollman, "ABC of complementary 
medicine Herbal medicine," BMJ, no. 319, pp. 1050-
1053, 1999.  
9.I. A. Fikrat, "Cancer chemopreventive and tumoricidal 
properties of Saffron (Crocus sativus L.)," Experimental 
Biology and Medicine, no. 227, pp. 20-25, 2002.  
10.W. Russell and G. Duthie, "Plant secondary 
metabolites and gut health: the case for phenolic acids," 
Proc. Nutr. Soc., no. 70, p. 389–396, 2011.  
11.F. Anwar, G. Muhammad, M. A. Hussain, G. Zengin, 
K. M. Alkharfy, M. Ashraf and e. al, "Capparis spinosa 
L.: a plant with high potential for development of 
functional foods and nutraceuticals/pharmaceuticals," 
Int. J. Pharmacol., no. 12, p. 201–219, 2016.  
12.A. H. A. Fazeenah and M. A. Quamri, "BEHIDANA 
(CYDONIA OBLONGA MILLER) - A REVIEW," 
World J. Pharmaceutical Res., vol. 5, no. 11, pp. 79-94, 
2016.  
13.G. Muhammad, M. A. Hussain, I. Jantan and S. N. A. 
Bukhari, "Mimosa pudica L., a high-value medicinal 
plant as a source of bioactives for pharmaceuticals," 
Compr. Rev. Food Sci. Food Saf., no. 15, p. 303–315, 
2016.  
14.A. Gorji, "Pharmacological treatment of headache 
using traditional Persian medicine," Trends Pharmacol. 
Sci., no. 24, pp. 331-334, 2003.  
15.A. R. Torkelson, The Cross Name Index to Medicinal 
Plants, London: CRC Press, 1995.  
16.S. K. Marwat, M. A. Khan, M. A. Khan, M. Ahmad, 
M. Zafar, Fazal-ur-rehman and S. Sultana, "Fruit plant 
species mentioned in the Holy Qura’n and Ahadith and 
their ethnomedicinal importance," Am. Eurasian J. 
Agric. Environ. Sci., no. 5, p. 284–295, 2009.  
17.E. Blatter, J. F. Caius and K. S. Mhaskar, "Rosaceae," 
in Indian Medicinal Plants, Delhi, Taj Offset Press, 
1981, p. 984–6. 
18.A. P. Oliveira, J. A. Pereira, P. B. Andrade, P. 
Valentao, R. M. Seabra and B. M. Silva, "Phenolic 
profile of Cydonia oblonga Miller leaves," J. Agric. 
Food Chem., no. 55, p. 7926–7930, 2007.  
19.M. Khoubnasabjafari and A. Jouyban, "A review of 
phytochemistry and bioactivity of quince (Cydonia 
oblonga Mill.)," J. Medicinal Plants Research, vol. 5, 
no. 16, pp. 3577-3594, 2011.  
20.T. E. Wallis, Textbook of Pharmacognosy, New 
Delhi: CBS publishers & distributors, 2005.  
21.F. G. Silva and G. L. Oliveira, "Popular knowledge 
and antimicrobial activity of Cydonia oblonga Mill. 
(Rosaceae)," Rev. Bras. Plantas Med., vol. 15, pp. 98-
103, 2013.  
22.A. Pieroni, C. L. Quave, M. L. Villanelli, P. 
Mangino, G. Sabbatini, L. Santini, T. Boccetti, M. 
Profili, T. Cicciol, L. G. Rampa, G. Antonini, C. 
Girolamini, M. Cecchi and M. Tomasi, 
"Ethnopharmacognostic survey on the natural 
IAJPS 2017, 4 (12), 4370-4386                     Mina Movahhed et al                   ISSN 2349-7750 
 w w w . i a j p s . c o m  
 
Page 4382 
ingredients used in folk cosmetics, cosmeceuticals and 
remedies for healing skin diseases in the inland 
Marches," Central- Eastern Italy. J. Ethnopharmacol., 
vol. 91, pp. 331-344, 2004.  
23.A. P. Oliveira, J. A. Pereira, P. B. Andrade, P. 
Valentao, R. M. Seabra and B. M. Silva, "Organic acids 
composition of Cydonia oblonga Miller leaf," Food 
Chem., vol. 111, pp. 393-399, 2008.  
24.B. K. Nandi, A. Goswami and M. K. Purkait, 
"Adsorption characteristics of brilliant green dye on 
kaolin," J. Hazard. Mat., vol. 161, p. 387–395, 2009.  
25.G. Arabaci and A. Usluoglu, "The enzymatic 
decolorization of textile dyes by the immobilized 
polyphenol oxidase from Quince leaves," Sci.World J., 
vol. 2014, p. 685975, 2014.  
26.w. The plant list, "A working list of all plant species. 
Cydonia oblonga," 
http://www.theplantlist.org/tpl1.1/record/rjp-19866, 
2017. 
27.w. U S National Plant Germplasm System, "Taxon: 
Cydonia oblonga Mill.," https://npgsweb.ars-
grin.gov/gringlobal/taxonomydetail.aspx?12779, 2016. 
28.K. R. Kirtikar and B. D. Basu, Indian medicinal 
plants, Dehradun: International book distributors, 1999.  
29.A. R. Torkelson, The Cross Name Index to Medicinal 
Plants, CRC Press, 1995.  
30.w. United States Department of Agriculture, "Natural 
resources conservation service, Cydonia oblonga Mill.," 
http://plants.usda.gov/core/profile?symbol=cyob2, 2017. 
31.D. J. Browne, The trees of America, native and 
foreign, 5th edition, New York: Harper and Brothers.  
32.A. Huxley, M. Griffiths and M. Levy, "The New 
RHS Dictionary of Gardening," Grove’s Dictionaries. 
Paper and slipcase Edn., London, 1999. 
33.A. E. Al-Snafi, "The medical importance of Cydonia 
oblonga - A review," IOSR J. Of Pharmacy, vol. 6, no. 6, 
pp. 87-99, 2016.  
34.I. Rodriguez-Guisado, F. Hernandez, P. Melgarejo, P. 
Legua, R. Martinez and J. J. Martinez, "Chemical, 
morphological and organo leptical characterisation of 
five Spanish quince tree clones (Cydonia oblonga 
Miller)," Sci. Hortic., vol. 122, pp. 491-496, 2009.  
35.O. Rop, J. Balik, V. Reznicek, T. Jurikova, P. 
Skardova, P. Salas and etal, "Chemical characteristics of 
fruits of some selected quince (Cydonia oblonga Miller) 
cultivars," Cazech J. Food Sci., vol. 29, p. 65–73, 2011.  
36.N. DeTommasi, F. DeSimone, C. Pizza and N. 
Mahmood, "New tetracyclic sesterterpenes from 
Cydonia vulgaris," J. Nat. Prod., vol. 59, p. 267–270, 
1996.  
37.A. Lutz-Roder, M. Schneider and P. Winterhalter, 
"Isolation of two new ionone glucosides from quince 
(Cydonia oblonga Miller) leaves," Nat. Prod. Lett., vol. 
16, p. 119–122, 2002.  
38.A. G. Osman, M. Koutb and A.-D. Sayed, "Use of 
hematological parameters to assess the efficiency of 
quince (Cydonia oblonga Miller) leaf extract in 
alleviation of the effect of ultraviolet-A radiation on 
African catfish Clarias gariepinus (Burchell, 1822)," J. 
Photochem. Photobiol. B., vol. 99, p. 1–8, 2010.  
39.T. Erdogan, T. Gonenç, Z. S. Hortoglu, B. Demirci, 
K. H. C. Baser and B. Kıvçak, "Chemical composition of 
the essential oil of quince (Cydonia oblonga Miller) 
leaves," Med. Aromat. Plants , p. 1:134, 2012.  
40.S. Ammar, H. Edziri, M. A. Mahjoub, R. Chatter, A. 
Bouraoui and Z. Mighri, "Spasmolytic and anti-
inflammatory effects of constituents from Hertia 
cheirifolia," Phytomedicine, vol. 16, p. 1156–1161, 
2009.  
41.B. M. Silva, P. B. Andrade, F. Ferreres, M. R. Seabra, 
M. B. P. P. Oliveira and A. F. Margarida, "Composition 
of Quince (Cydonia oblonga Miller) seeds: phenolics, 
organic acids and free amino acids," Nat. Prod. Res., 
vol. 19, p. 275–281, 2005.  
42.S. Fattouch, P. Caboni, V. Coroneo, C. I. Tuberoso, 
A. Angioni, S. Dessi and etal, "Antimicrobial activity of 
Tunisian quince (Cydonia oblonga Miller) pulp and peel 
polyphenolic extracts," J. Agric. Food Chem., vol. 55, p. 
963–969, 2007.  
43.X. Wang, W. Jia and A. Zhao, "Anti-influenza agents 
from plants and traditional Chinese medicine," 
Phytother. Res., vol. 20, p. 335–341, 2006.  
44.A. Yildirim, M. Oktay and V. Bilaloglu, "The 
antioxidant activity of the leaves of Cydonia vulgaris," 
Turk. J. Med. Sci., vol. 31, p. 23–27, 2001.  
45.M. U. Ashraf, G. Muhammad, M. A. Hussain and S. 
N. A. Bukhari, "Cydonia oblonga M., A Medicinal Plant 
Rich in Phytonutrients for Pharmaceuticals," Front. in 
Pharmacol., vol. 7:163, 2016.  
46.J. Potsman, "Cydonia oblonga: The unappreciated 
quince," Arnoldia , vol. 67 (1), pp. 2-9, 2009.  
47.J. Postman, "The USDA quince and pear genebank in 
Oregon, a world source of fire blight resistance," Acta 
Hort, vol. 793, pp. 357-362, 2008.  
48.H. Gholgholab, Ghiah (in Farsi), Tehran: Tehran 
University Press, 1961.  
49.I. Ganopoulos, G. Merkouropoulos, S. Pantazis, C. 
Tsipouridis and A. Tsaftaris, "Assessing molecular and 
morpho-agronomical diversity and identification of ISSR 
markers associated with fruit traits in quince (Cydonia 
oblonga)," Genet. Mol. Res., vol. 10 (4), pp. 2729-46, 
2011.  
50.J. T. Sykes, "A description of some quince cultivars 
from Western Turkey," Econ. Bot., vol. 26, pp. 21-31, 
1972.  
51.D. DeBruin and E. Baars, "Citrus/Cydonia comp. use 
in general practice, A survey among anthroposophic 
physicians," Louis Bolk Instituut, Driebergen, 2001. 
52.C. Grundemann, M. Papagiannopoulos, E. Lamy, V. 
M. Sundermann and R. Huber, "Immunomodulatory 
properties of a lemon-quince preparation (Gencydo®) as 
an indicator of anti-allergic potency," Phytomedicine, 
vol. 18, p. 760–768, 2011.  
53.S. Sabir, R. Qureshi, M. Arshad, M. S. Amjad, S. 
IAJPS 2017, 4 (12), 4370-4386                     Mina Movahhed et al                   ISSN 2349-7750 
 w w w . i a j p s . c o m  
 
Page 4383 
Fatima, M. Masood, Saboon and S. K. Chaudhari, 
"Pharmacognostic and clinical aspects of Cydonia 
oblonga: A review," Asian Pac. J. Trop. Dis., vol. 5 (11), 
pp. 850-855, 2015.  
54.A. H. Gilani, "Novel developments from natural 
products in cardiovascular research," Phytother. Res., 
vol. 12, p. 66–69, 1998.  
55.M. Rahmatullah, D. Ferdausi, M. A. H. Mollik, R. 
Jahan, M. H. Chowdhury and W. M. Haque, "A survey 
of medicinal plants used by Kaverajes of Chalna area, 
Khulna District, Bangladesh," Afr. J. Trad. Complement 
Alt. Med., vol. 7, p. 91–97, 2010.  
56.J. A. Duke, M. J. Bogenschutz-Godwin, J. Ducelliar 
and P. A. K. Duke, Handbook of medicinal herbs, Boca 
Raton: CRC Press , 2002.  
57.I. Tita, G. D. Mogosanu and M. G. Tita, 
"Ethnobotanical inventory of medicinal plants from the 
south-west of Romania," Farmacia, vol. 57 (2), pp. 141-
156, 2009.  
58.K. M. Nadkarni, Indian Materia Medica with 
Ayurvedic, Unani-tibbi, Siddha, Allopathic, 
Homeopathic, Naturopathic & Home Remedies, 
Appendices & Indexes, 3rdEdn, Bombay: Popular 
Prakashan, 1976.  
59.M. Ghafourian, P. Tamri and A. Hemmati, 
"Enhancement of human skin fibroblasts prolife ration as 
a result of treating with quince seed mucilage," 
Jundishapur J. Nat. Pharm. Prod., vol. 10, p. e18820–
e18823, 2015.  
60.M. Tabata, G. Honda, E. Sezik and E. Yesilada, A 
Report on Traditional Medicine and Medicinal Plants in 
Turkey (1990, 1991), Japan: Kyoto University Press, 
1993.  
61.M. R. NoorMohammadi and Y. Haji, "Evaluating the 
Effect of Herbal Medicine in the Treatment of 
Depression, From the Viewpoint of Islam and Medical 
Sciences," Islamic Lifestyle Centered on Health., vol. 1 
(3), pp. 37-42, 2013.  
62.M. Daryaie, True medicine, Qom: Hazegh pub, 2009.  
63.M. B. Majlesi, Behar Al-anwar. 4th ed., Tehran: Al-
islamieh pub., 2005.  
64.M. IbnBadieh, Khesal Sadough (translated by Kamari 
M B), Tehran: Ketabchi pub., 1995.  
65.ImamReza, Tib-Al-Reza (Resaleh Zahabieh), Qom: 
Dar-Al-Hekmeh, 1993.  
66.M. B. Majlisi, Helyat-ol-mottaghin (Ornament of the 
Pious), Qom: Jamkaran Mosque pub., 2005.  
67.M. H. Aghili Kh Sh, Makhzan-al-Advia (The 
Storehouse of Medicaments), Tehran: Tehran University 
of Medical Science: Institute for Islamic and 
Complementary Medicine, 2009.  
68.M. M. HosseiniTonekaboni, Tuhfat-al-mu’minin 
(The Gift of Believers), Tehran: Nashre Shahr Inst., 
2007.  
69.M. AzamKhan Ch, Eksir-e Azam, Tehran: Tehran 
University of Medical Science: Institute for Islamic and 
Complementary Medicine, 2007.  
70.M. H. Aghili Kh Sh, Qarabadin-e Kabir, Tehran: 
Tehran University of Medical Science: Institute for 
Islamic and Complementary Medicine, 2004.  
71.M. SalehiGhayeni H, Qarabadin-e Salehi, Tehran: 
Islamic medicine and complementary medicine institute 
press, 2004.  
72.K. Usmanghani, A. Saeed and M. T. Alam, 
Indusyunic Medicine, Karachi: University of Karachi 
Press., 1997.  
73.M. Minaiyan, A. Ghannadi, M. Etemad and P. 
Mahzouni, "A study of the effects of Cydonia oblonga 
Miller (Quince) on TNBS-induced ulcerative colitis in 
rats," Res. Pharm. Sci., vol. 7, p. 103–110, 2012.  
74.A. S. Magalhaes, B. M. Siva, J. A. Pereira, P. B. 
Andrade, P. Valentao and M. Carvalho, "Protective 
effect of Quince (Cydonia oblonga Miller) fruit against 
oxidative hemolysis of human erythrocytes," Food 
Chem. Toxicol., vol. 47, p. 1372–1377, 2009.  
75.A. A. Hemmati, H. Kalantari, A. Jalali, S. Rezai and 
H. HaghighiZadeh, "Healing effect of quince seed 
mucilage on T-2 toxin-induced dermal toxicity in 
rabbit," Exp. Toxicol. Pathol., vol. 64 (3), pp. 181-6, 
2012.  
76.R. M. Costa, A. S. Magalhaes, J. A. Pereira, P. B. 
Andrade, P. Valentao, M. Carvalho and etal., 
"Evaluation of free radical-scavenging andanti-
hemolytic activities of quince (Cydonia oblonga) leaf: a 
comparative study with green tea (Camellia sinensis)," 
Food Chem. Toxicol., vol. 47, p. 860–865, 2009.  
77.M. Aslan, N. Orhan, D. D. Orhan and F. Ergun, 
"Hypoglycemic activity and antioxidant potential of 
some medicinal plants traditionally used in Turkey for 
diabetes," J. Ethnopharmacol., vol. 128, p. 384–389, 
2010.  
78.M. Carvalho, B. M. Silva, R. Silva, P. Valentao, P. B. 
Andrade and M. L. Bastos, "First report on Cydonia 
oblonga Miller anticancer potential: differential 
antiproliferative effect against human kidney and colon 
cancer cells," J. Agric. Food Chem., vol. 58, p. 3366–
3370, 2010.  
79.A. Jouyban, M. M. Shoja, M. R. Ardalan, M. 
Khoubnasabjafari, A. Sadighi, R. S. Tubbs and etal., 
"The effect of quince leaf decoctionon renal injury 
induced by hypercholesterolemia in rabbits: a pilot 
study," J. Med. Plants Res., vol. 5, p. 5291–5295, 2011.  
80.H. R. Gheisari and K. H. Abhari, "Drying method 
effects on the antioxidant activity of quince (Cydonia 
oblonga Miller) tea," Acta Sci. Pol. Technol. Aliment., 
vol. 13 (2), pp. 129-34, 2014.  
81.H. Vaez, S. Hamidi and S. Arami, "Potential of 
Cydonia oblonga leaves in cardiovascular disease," 
Hypothesis, vol. 12 (1), p. 356, 2014.  
82.M. Koutba and F. M. Morsy, "Unripe fruit's extract of 
quince (Cydonia oblonga miller) as a potent alpha–
amylase inhibitor," J. Adv. Lab. Res. Bio., vol. III, no. I, 
pp. 36-41, 2012.  
83.M. Mirmohammadlu, S. H. Hosseini, M. 
Kamalinejad, M. E. Gavgani, M. Noubarani and M. R. 
IAJPS 2017, 4 (12), 4370-4386                     Mina Movahhed et al                   ISSN 2349-7750 
 w w w . i a j p s . c o m  
 
Page 4384 
Eskandari, "Hypolipidemic, Hepatoprotective and 
Renoprotective Effects of Cydonia Oblonga Mill. Fruit 
in Streptozotocin-Induced Diabetic Rats," Iran J. Pharm. 
Res., vol. 1207–1214, p. 14 (4), 2015.  
84.J. Labat-Robert and L. Robert, "Longevity and aging. 
role of free radicals and xanthine oxidase. a review," 
Pathol. Biol., vol. 62, p. 61–66, 2014.  
85.R. Rahimi, M. R. Shams-Ardekani and M. Abdollahi, 
"A review of the efficacy of traditional Iranian medicine 
for inflammatory bowel disease," World J. 
Gastroenterol, vol. 16 (36), pp. 4504-4514, 2010 .  
86.B. M. Silva, P. B. Andrade, P. Valentão, F. Ferreres, 
R. M. Seabra and M. A. Ferreira, "Quince (Cydonia 
oblonga Miller) fruit (pulp, peel, and seed) and Jam: 
antioxidant activity," J. Agric. Food Chem., vol. 52 (15), 
pp. 4705-4712, 2004.  
87.B. M. Silva, P. B. Andrade, F. Ferreres, A. L. 
Domingues, R. M. Seabra and M. A. Ferreira, "Phenolic 
profile of quince fruit (Cydonia oblonga Miller) (pulp 
and peel)," J. Agric. Food Chem., vol. 50, pp. 4615-
4618, 2002.  
88.N. Papp, T. Szabo, Z. Szabo, J. Nyeki, E. I. 
Stefanovits-Banyai and A. Hegedus, "Antioxidant 
capacity and total polyphenolic content in quince 
(Cydonia oblonga Mill) fruit," Int. J. Hort. Sci., vol. 19, 
p. 33–36, 2013.  
89.D. Alesiani, A. Canini, B. D’Abrosca, M. 
DellaGreca, A. Fiorentino, C. Mastellone, P. Monaco 
and S. Pacifico, "Antioxidant and antiproliferative 
activities of phytochemicals from quince (Cydonia 
vulgaris) peels," Food Chem., vol. 118, pp. 199-207, 
2010.  
90.S. Benzarti, H. Hamdi, I. Lahmayer, W. Toumi, A. 
Kerkeni, K. Belkadhi and etal., "Total phenolic 
compounds and antioxidant potential of quince (Cydonia 
oblonga Miller) leaf methanol extract," Int. J. Inov. Appl. 
Stud., vol. 13, p. 518–526, 2015.  
91.S. Pacifico, M. Gallicchio, A. Fiorentino, A. Fischer, 
U. Meyer and F. C. Stintzing, "Antioxidant properties 
and cytotoxic effects on human cancer cell lines of 
aqueous fermented and lipophilic quince (Cydonia 
oblonga Mill.) preparations," Food Chem. Toxicol., vol. 
50 (11), pp. 4130-4135, 2012.  
92.M. Nogala-Kalucka, M. Rudzinska, R. Zadernowski, 
A. Siger and I. Krzyzostaniak, "Phytochemical content 
and antioxidant properties of seeds of unconventional oil 
plants," J. Am. Oil Chem. Soc., vol. 87, pp. 1481-1487, 
2010.  
93.Y. Hamauzu, H. Yasui, T. Inno, C. Kume and M. 
Omanyuda, "Phenolic profile antioxidant property and 
antiinfluenza viral activity of Chinese quince 
(Pseudocydonia sinesis Schneid.), quince (Cydonia 
oblonga Mill.), and apple (Malus domestica Mill.) 
fruits," J. Agric. Food Chem., vol. 53, pp. 928-934, 
2005.  
94.M. Heep, M. Kist, S. Strobel, D. Beck and N. Lehn, 
"Secondary resistance among 554 isolatesof Helico-
bacterpylori after failure of therapy," Eur. J. Clin. 
Microbiol. Infect. Dis., vol. 19, p. 538–541, 2000.  
95.M. P. Della, A. Lavagna, G. Masoero, L. Lombardo, 
L. Crocella and A. Pera, "Effectiveness of Helicobacter 
pylori eradication treatments in a primary care setting in 
Italy," Aliment. Pharmacol. Ther., vol. 16, p. 1269–
1275, 2002.  
96.A. Qasim and C. A. O’Morain, "Review article: 
treatment of Helicobacter pylori infection and factors 
influencing eradication," Aliment Pharmacol. Ther., vol. 
16, p. 24–30, 2002.  
97.R. N. Ndip, A. E. M. Tarkang, S. M. Mbullah, H. N. 
Luma, A. Malongue, L. M. Ndip and etal, "Invitro anti-
Helicobacter pylori activity of extracts of selected 
medicinal plants from North West Cameroon," J. 
Ethnopharmacol., vol. 114, p. 452–457, 2007.  
98.A. Babarikina, V. Nikolajeva and D. Babarykin, 
"Anti-Helicobacter activity of certain food plant extracts 
and juices and their composition in vitro," Food Nut. 
Sci., vol. 2, pp. 868-877, 2011.  
99.H. Alizadeh, R. Shapouri, R. Shokri and L. Dolatyari, 
"Antimicrobial effect of quince (Cydonia oblonga) fruit 
and seed, extracts on some dermato-infectious bacteria," 
Quart. J. Bio. Sci., vol. 4 (1), pp. 87-92, 2011.  
100.H. Alizadeh, M. Rahnema, S. Nasiri Semnani and N. 
Hajizadeh, "Detection of compounds and antibacterial 
effect of Quince (Cydonia oblonga Miller) extracts in 
vitro and in vivo," J. Biol. Active Prod. Nat., vol. 3, pp. 
303-309, 2013.  
101.H. Alizadeh, M. Ajalli and H. Hossein, "Antifungal 
effect of Cydonia oblonga extracts on Aspergillus niger," 
Jundishapur J. Microbiol., vol. p4, 2013.  
102.H. Alizadeh, M. Rahnema, S. Nasiri Semnani and 
M. Ajalli, "Synergistic Antifungal Effects of Quince 
Leaf’s Extracts and Silver Nanoparticles on Aspergillus 
niger," J. Applied Bio. Sci., vol. 8 (3), pp. 10-13, 2014.  
103.S. K. Al-khazraji, "Phytochemical screening and 
antibacterial activity of the crude extract of Cydonia 
oblonga seeds," Glob. Adv. Res. J. Microbiol., vol. 2 (8), 
p. 137–140, 2013.  
104.G. Zsivanovits, F. Szigeti and C. Mohacsi-Farkas, 
"Investigation of antimicrobial inhibition effect of 
quince fruit extract by rapid impedance method," in 
International Scientific-Practical Conference, Food, 
Technology and Health, Plovdiv, 2013.  
105.F. J. Bolton, "An investigation of indirect 
conductimetry for detection of some food-borne 
bacteria," J. Appl. Bacteriol., vol. 69, p. 665–661, 1990.  
106.K. Janbaz, A. Shabbir, M. H. Mehmood and A. H. 
Gilani, "Insight into mechanism underlying the 
medicinal use of Cydonia oblonga in gut and airways 
disorders," J. Animal Plant Sci., vol. 23, p. 330–336, 
2013.  
107.R. J. Nijveldt, E. Van-Nood, D. E. Van-Hoorn, P. G. 
Boelens, K. Van-Norren and P. A. Van-Leeuwen, 
"Flavonoids: a review of probable mechanisms of action 
and potential applications," Am. J. Clin. Nutr., vol. 74, p. 
418–425, 2001.  
108.B. M. Silva, P. B. Andrade, G. C. Mendes, R. M. 
Seabra and M. A. Ferreira, "Study of the organic acids 
IAJPS 2017, 4 (12), 4370-4386                     Mina Movahhed et al                   ISSN 2349-7750 
 w w w . i a j p s . c o m  
 
Page 4385 
composition of Quince (Cydonia oblonga Miller) fruit 
and jam," J. Agric. Food Chem., vol. 50, p. 2313–2317, 
2002.  
109.Y. Sato, S. Itagaki, T. Kurokawa, J. Ogura, M. 
Kobayashi, T. Hirano and etal, "In-vitro and In-vivo 
antioxidant properties of chlorogenic acid and caffeic 
acid," Int. J. Pharm., vol. 403, p. 136–138, 2011.  
110.P. S. Chauhan, N. K. Satti, V. K. Sharma, P. Dutt, 
K. A. Suri and S. Bani, "Amelioration of inflammatory 
responses by chlorogenic acid via suppression of pro-
inflammatory mediators," J. Appl. Pharm. Sci., vol. 1, p. 
67–75, 2011.  
111.R. H. Rolandelli, S. H. Saul, R. G. Settle, D. O. 
Jacobs, S. O. Trerotola and J. L. Rombeau, "Comparison 
of parenteral nutrition and enteral feeding with pectin in 
experimental colitis in the rat," Am. J. Clin. Nutr., vol. 
47, p. 715–721, 1988.  
112.W. E. Roediger, "The starved colon diminished 
mucosal nutrition, diminished absorption, and colitis," 
Dis. Colon Rect., vol. 33, p. 858–862, 2010.  
113.M. E. Zohalinezhad, M. H. Imanieh, S. M. Samani, 
A. Mohagheghzadeh, S. M. Dehghani, M. Haghighat and 
etal, "Effects of Quince syrup on clinical symptoms of 
children with symptomatic gastroesophageal reflux 
disease: a double-blind randomized controlled clinical 
trial," Compl. Ther. Clin. Pract., vol. 21, p. 268–276, 
2015.  
114.M. Tansaz, E. Akhtari, T. Bioos and R. 
Mokaberinejad, "The Efficacy of Cydonia Oblonga 
Extract on Infant's Reflux: A Pilot Study," Iranian J. 
Pediatrics, vol. 23 (1), p. 16, 2013.  
115.W. Zhou, A. Abdurahman, A. Umar, G. Iskander, E. 
Abdusalam, B. Berke and etal, "Effects of Cydonia 
oblonga Miller extracts on blood hemostasis, coagulation 
and fibrinolysis in mice, and experimental thrombosis in 
rats," J. Ethnopharmacol., vol. 154, p. 163–169, 2014.  
116.W. Zhou, A. Abdurahman, E. Abdusalam, W. 
Yiming, P. Abliz, Q. Aji, M. Issak, G. Iskandar, N. 
Moore and A. Umar, "Effect of Cydonia oblonga Mill. 
leaf extracts or captopril on blood pressure and related 
biomarkers in renal hypertensive rats," J. 
Ethnopharmacol, vol. 153 (3), pp. 635-640, 2014.  
117.W. Zhou, E. Abdusalam, P. Abliz, N. Reyim, S. 
Tian, Q. Aji, M. Issak, G. Iskandar, N. Moore and A. 
Umar, "Effect of Cydonia oblonga Mill fruit and leaf 
extracts on blood pressure and blood rheology in renal 
hypertensive rats," J. Ethnopharmacol., vol. 152 (3), pp. 
464-469, 2014.  
118.A. Abliz, W. Yimin, W. Zhou, G. Imam, M. Happar, 
I. Tohti and A. Umar, "Experimental study on 
antihypertensive effect of Cydonia oblonga Mill.," J. 
xinjiang medical university, vol. 35 (4), pp. 432-435, 
2012.  
119.B. L. Kasiske, M. P. O’Donnell, W. J. Garvis and 
W. F. Keane, "Pharmacologic treatment of 
hyperlipidemia reduces glomerular injury in rat 5/6 
nephrectomy model of chronic renal failure," Circ. Res., 
vol. 62, p. 367–374, 1988.  
120.A. Trovato, M. F. Taviano, S. Pergolizzi, L. 
Campolo, R. DePasquale and N. Miceli, "Citrus 
bergamia risso and Poiteau juice protects against renal 
injury of diet-induced hypercholesterolemia in rats," 
Phytother. Res., vol. 24, p. 514–519, 2010.  
121.F. Khademi, "The efficay of quince leave extract on 
atherosclerotic plaques induced by atherogenic diet in 
coronary and aorta, hyperlipidemia and liver in rabbit," 
MSc dissertation (in Farsi), Tabriz University of Medical 
Sciences, Tabriz, Iran, Tabriz, 2009. 
122.F. Khademi, B. Danesh and D. MohammadNejad, 
"The Comparative Effects of Atorvastatin and Quince 
Leaf Extract on Atherosclerosis," Iranian Red Crescent 
Med. J., vol. 15 (8), pp. 639-643, 2013.  
123.A. Abliz, Q. Aji, E. Abdusalam, X. Sun, A. 
Abdurahman, W. Zhou and etal, "Effect of Cydonia 
oblonga Mill. leaf extract on serum lipids and liver 
function in a rat model of hyperlipidaemia," J. 
Ethnopharmacol., vol. 151, p. 2970–2997, 2014.  
124.H. Ashrafi, K. Ghabili, A. Alihemmati, A. Jouyban, 
M. Shoja M, S. Aslanabadi, F. Hami Adl, H. Ghavimi 
and L. Hajhosseini, "The Effect of Quince Leaf 
(Cydonia Oblonga Miller) Decoction on Testes in 
Hypercholesterolemic Rabbits: A Pilot Study," Afr. J. 
Tradit. Complement Altern. Med., vol. 10 (2), p. 277–
282, 2013.  
125.M. A. Shalaby, H. Y. el-Zorba and G. M. Kamel, 
"Effect of alpha-tocopherol and simvastatin on male 
fertility in hypercholesterolemic rats," Pharmacol. Res., 
vol. 50 (2), pp. 137-42, 2004.  
126.S. A. E. Bashandy, "Effect of fixed oil of Nigella 
sativa on male fertility in normal and hyperlipidemic 
rats," Int. J. Pharmacol., vol. 3, pp. 27-33, 2007.  
127.M. Aslam and A. A. Sial, "Effect of hydroalcoholic 
extract of Cydonia oblonga miller (Quince) on sexual 
behaviour of Wistar rats," Advances in Pharmacol. Sci., 
pp. 1-6, 2014.  
128.K. M. Mobarakeh, M. Etebari, B. Zolfaghari and A. 
J. Dehkordi, "Evaluation of genoprotective effects of 
hydroalcoholic and polyphenolic extracts of Quince by 
comet assay," J. Rep. Pharm. Sci., vol. 4, p. 141–147, 
2015.  
129.E. W. Baars, M. C. Jong, I. Boers, A. F. M. Nierop 
and H. F. J. Savelkoul, "A comparative in vitro study of 
the effects of separate and combined products of Citrus e 
fructibus and Cydonia e fructibus on immunological 
parameters of seasonal allergic rhinitis," Mediators of 
Inflammation, pp. 1-10, 2012.  
130.J. Degen, M. Seiberling, I. Meyer, P. Thomann and 
T. Schürholz, "The effect of a nasal spray consisting of a 
standardized mixture of Citrus limon (succus) and an 
aqueous extract of Cydonia oblonga (fructus) on nasal 
mucociliary clearance," Arzneimittelforschung , vol. 50 
(1), pp. 39-42, 2000.  
131.F. Shinomiya, Y. Hamauzu and T. Kawahara, "Anti-
allergic effect of a hot-water extract of quince (Cydonia 
oblonga)," Biosci. Biotechnol. Biochem., vol. 73, p. 
1773–1778, 2009.  
IAJPS 2017, 4 (12), 4370-4386                     Mina Movahhed et al                   ISSN 2349-7750 
 w w w . i a j p s . c o m  
 
Page 4386 
132.E. W. Baars, M. Jong, A. F. M. Nierop, I. Boers and 
F. H. J. Savelkoul, "Citrus/Cydonia compositum 
subcutaneous injections versus nasal spray for seasonal 
allergic rhinitis: A randomized controlled trial on 
efficacy and safety," ISRN Allergy , vol. 2011, p. 
ID836051, 2011.  
133.E. Passante, C. Ehrhardt, H. Sheridan and N. 
Frankish, "RBL-2H3 cells are an imprecise model for 
mast cell mediator release," Inflam. Res., vol. 58, pp. 
611-618, 2009.  
134.T. Kawahara and T. Iizuka, "Inhibitory effect of hot-
water extract of quince (Cydonia oblonga) on 
immunoglobulin E-dependent late-phase immune 
reactions of mast cells," Cytotechnology, vol. 63 (2), p. 
143–152, 2011 .  
135.R. Huber, F. C. Stintzing, D. Briemle, C. Beckmann, 
U. Meyer and C. Gründemann, "In vitro antiallergic 
effects of aqueous fermented preparations from Citrus 
and Cydonia fruits," Planta. Med., vol. 78 (4), pp. 334-
340, 2012.  
136.A. Fazeenah, M. A. Quamri and B. N. Renuka, 
"Effects of combined Unani formulations in allergic 
rhinitis (Nazla Haar) with special reference to 
Eosinophils in the nasal smear," Sri Lankan J. 
Indigenous Medicine, pp. 147- 151, 2013.  
137.A. Fazeenah, M. A. Quamri and M. A. Siddiqui, "A 
controlled randomized single blinded clinical study on 
the effects of Unani formulations in Allergic Rhinitis," J. 
research in Unani Medicine, vol. 2 (2), pp. 15-22, 2013.  
138.K. Essafi-Benkhadir, A. Refai, I. Riahi, S. Fattouch, 
H. Karoui and M. Essafi, "Quince (Cydonia oblonga 
Miller) peel polyphenols modulate LPS-induced 
inflammation in human THP-1-derived macrophages 
through NF-κB, p38MAPK and Akt inhibition," 
Biochem. Biophys. Res. Commun., vol. 418 (1), pp. 180-
5, 2012.  
139.M. M. Ahmed and S. Bastawy, "Evaluation of anti-
inflammatory properties and possible mechanism of 
action of Egyptian quince (Cydonia oblonga) leaf," 
Egypt. J. Biochem. Mol. Biol., vol. 32, p. 190–205, 2014.  
140.A. A. Hemmati and F. Mohammadian, "An 
investigation into the effects of mucilage of quince seeds 
on wound healing in rabbit," J. Herbs Sp. Med. Plants , 
vol. 7, p. 41–46, 2000.  
141.A. Tajoddini, M. Rafieian-Kopaei, A. R. Namjoo, 
M. Sedeh, R. Ansari and N. Shahinfard, "Effect of 
ethanolic extract of Cydonia oblonga seed on the healing 
of second-degree burn wounds," Armaghan Danesh, vol. 
17, p. 494–501, 2013.  
142.P. Tamri, A. Hemmati and M. G. Borouierdnia, 
"Wound healing properties of quince seed mucilage: in 
vivo evaluation in rabbit full-thickness wound model," 
Int. J. Surg., vol. 12, p. 843–847, 2014.  
143.M. Jouki, F. T. Yazdi, S. A. Mortazavi and A. 
Koocheki, "Quince seed mucilage films incorporated 
with oregano essential oil: physical, thermal, barrier, 
antioxidant and antibacterial properties," Food 
Hydrocolloids, vol. 36, p. 9–19, 2014.  
144.N. Fekri, M. Khayami, R. Heidari and R. Jamee, 
"Chemical analysisof flaxseed,sweet basil,dragon head 
and quince seed mucilages," Res. J. Biol. Sci., vol. 3, p. 
166–170, 2008.  
145.P. Sabale, B. Bhimani, C. Prajapati and V. Sabale, 
"An overview of Medicinal Plants as Wound Healers," J. 
App. Pharm. Sci., vol. 2 (11), pp. 143-150, 2012.  
146.Z. B. Mousavi, M. Moshki, A. Hemmati, M. Salehi 
V and R. Rafiee, "Evaluating the effect of a cream 
containing Quince seeds mucilage on the wound healing 
speed of human skin," Skin Diseases (Persian), vol. 3 
(37), pp. 260-263, 2006.  
147.D. Boivin, S. Lamy, S. Lord-Dufour, J. Jackson, E. 
Beaulieu, M. Cote, A. Moghrabi, S. Barrette, D. Gingras 
and R. Bealiveau, "Antiproliferative and antioxidant 
activities of common vegetables: A comparative study," 
Food Chem., vol. 112, pp. 374-380, 2009.  
148.M. Alfred, "Traditional use of medicinal plants in 
south-central Zimbabwe: review and perspectives," 
Maroyi J. of Ethnobiology and Ethnomedicine, no. 9, p. 
31, 2013.  
 
